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Implantation oO 
Artery in the 


the Left Snternal Mammary 


yocardium 





A Histopathological Evaluation After Six Months 


R. MANIGLIA, M.D., Philade!phia 
and 
A. A. BAKST, M.D., Brooklyn 


Vineberg has reported on the successful 
transplantation of the left internal mam- 
mary artery in the heart of dogs,* which 
is aimed at increasing the collateral cor- 
onary blood flow of the myocardium. The 
obvious implication is that the method might 
be applied to human beings with occlusive 
10 


coronary artery disease.’ By microscopic 


observation and injection methods he 
showed that anastomoses develop between 
the transplanted artery and the coronary 
arterial tree.t This occurred in 50% _ to 
73% of the dogs submitted to the experi- 
ment. Vineberg showed further that the 
protection afforded against acute coronary 
artery occlusion depends upon the size of 
the anastomotic channels. Thrombosis of the 
implanted artery developed in’ some of 
1956. 

Assistant Professor of Pathology, The Hahne- 
mann Medical College and Hospital of Philadel- 
phia (Dr. Maniglia). 

From the Division of Pathology and the De- 


Submitted for publication Jan. 3, 


partment of Thoracic Surgery of The Hahnemann 
Medical College and Hospital of Philadelphia. 


This work was carried out during Dr. Bakst’s 


tenure of a Heart traineeship sponsored by the 


National Heart Institute. Present address: The 


Jewish Hospital of Brooklyn (Dr. Bakst). 
* References 6 and 7. 
+ References 8 and 9. 





the dogs, and this tended to diminish the 
caliber of the anastomotic vessels. By this 
method 69% of the dogs did not develop 
infarcts after acute occlusion of the anterior 
the left 


In dogs with experimentally pro- 


descending branch of coronary 


artery.” 
duced chronic coronary artery insufficiency, 
intramyocardial transplantation of the mam- 
mary artery restored the exercise tolerance 
of the dogs.” 

Bencosme and Vineberg,? and Glenn and 
Beal * have demonstrated the arterial nature 
of the anastomotic channels. These investi- 
gators traced them into the myocardium and 
demonstrated their persistence up to 11 
weeks after the operation. The embedded 
artery excited little inflammatory response 
and was invested with a small amount of 
scar tissue. 

Since Vineberg’s observations were not 
extended beyond the 11th week, we thought 
that observations protracted over a longer 
period of time might contribute toward a 
better understanding of the eventual fate 
of the anastomoses. In addition, we thought 
the 


lateral coronary blood flow would reflect the 


that physiological evaluation of col- 


effectiveness of the transplant more ac- 
curately than histologic observations, even 
if conducted in conjunction with careful 
injection studies. 
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Material and Method 


Dogs were used as experimental animals. Nine 
mongrels, each weighing between 15 and 16 kg., 
were anesthetized with intravenous sodium pento- 
barbital. The left chest was entered through the 
fifth intercostal space and the left internal mam- 
mary artery was dissected off the chest wall, from 
The 
intercostal vessels and the distal segment of the in- 
ternal 


the sixth to the fourth intercostal spaces. 


mammary sixth 


were doubly ligated and transected between the 


artery at the interspace 


ligatures. A tunnel was prepared in the anterior 
wall of the left 
pulled into it. 


ventricle and the vessel was 


Prior to transplantation the sixth 
transected so that blood 


intercostal vessel was 


flowed freely from it; then it was buried in the 


myocardial tunnel. 


Six months later the animals were anesthe- 


tized, and the chest was opened to perform 
physiologic studies on the coronary blood. The tech- 
nique employed for these physiological observa- 
tions has been reported in detail in a previous 
report.’ Briefly, the method used was the follow- 
ing: The left anterior descending coronary artery 
was ligated at its origin. The vessel was tran- 
sected distal to the ligature and a cannula was 
passed distally. Through this, volume flow. per 
minute and oxygen content of the blood were de- 
termined. The minute volume of retrograde flow 
from the anterior descending artery was measured 
occluded at its 


entrance to the tunnel, and then with the left cir- 


first with the implanted artery 


cumflex coronary artery occluded at its” origin. 


The animals were killed immediately after these 
studies, and the hearts were fixed in 10% forma- 


lin. After fixation the myocardial tunnel con- 


taining the implanted artery was arbitrarily 


divided into quarters (A,B,C, 1), sections being 
taken from each, which included the entire thick- 
ness of the myocardium. These were embedded in 
parattin, sectioned 6a thick, and stained with hema- 


toxyvlin and eosin and Weigert eclastic-tissue stains. 


Observations 
Gross 


Pathologte 


the free segment of the internal mammary artery 


Findings—|n all nine cases 
was found buried in a dense mass of mediastinal 
Serial 


sections of this segment up to its entrance into 


fat and fibrous tissue which splinted it. 


the myocardial tunnel showed that the lumen was 


narrowed in all instances, except im one case 


where it was occluded by a grayish-pink firmly 


attached mass suggesting an old thrombus. A 


thin culf of scar tissue was noticed in the myo- 

cardial tunnel about the implanted mammary ar- 

tery. 
Microscopt The 


lindings. following are the 
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microscopic findings in the implanted segment of 
internal mammary artery in each case. 

Doc 1 (1019).—The intima is lined by a single 
layer of endothelial cells beneath which there is 
profuse proliferation of collagen and elastic fibers. 
As a result of this intimal thickening the lumen 
30% of 


quarter of the tunnel. 


is narrowed; it measures about normal 


in the last The internal 
elastic membrane and media are intact. There is 
a dense acellular collagenous cuff in the adventi- 
tial coat which contains a small number of capil- 
laries and arterioles. 
Doc 2 (1023).—The 


throughout the entire length of the tunnel owing 


lumen is obliterated 


to the presence of a mass of fibroelastic tissue 
in which there are scattered fibroblasts and a few 
The internal 
intact. In the 
dense cuff of 


capillaries. elastic membrane and 


media are adventitia there is a 
collagenous tissue which displays 
a small number of capillaries and arterioles. 
Doc 3 (1001).—The intima is lined by a single 
layer of endothelial cells beneath which there is 
marked proliferation of collagen and elastic fibers 
normal 
in the last quarter of the tunnel. The media is in- 


The lumen is narrowed down to 5% of 
tact. The adventitia contains a thick cuff of col 
lagenous tissue in which there are a small number 
of arterioles and small-sized arteries. 

Doc 4+ (1002).—In the first half of the tunnel 
the intima is covered with a single layer of endo- 


thelium. Beneath this there are a large number 





ig. 1 
seement of the 
showing intimal fibroelastosis resulting im narrow 


(1002A)..—Cross section from proximal 


transplanted mammary artery 


ing of the lumen. Notice the minimal amount of 
periadventitial scarring. Dog 4, Weigert elastic 
tissue stain; reduced about '4 from mag. x 26 
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lig. 2 (1002B).—Cross section of same artery 
as in Figure 1, at middle third, showing persist- 
ence of luminal narrowing and intimal thicken- 
ing. Hematoxylin and eosin; reduced about 14 
from mag. X 26. 


| a 


Fig. 3 (10021)).—Cross section of terminal seg 
ment of same artery shown in Figures 1 and 2, 
displaying luminal occlusion by a recanalizing or 
ganized thrombus. Elastic tissue; reduced about 

from mag. X 20. 

° 
ot collagen and elastic fibers which thicken the 
intima and narrow the lumen to 5% of normal 


In the second half of the tunnel the lumen. is 


“ARDIUM 





obliterated by a mass of collagenous tissue in 
which there are a few small blood vessels. This 
is interpreted as organization of a thrombus. The 
media is intact. The adventitia contains a thick 
cuff of collagenous tissue in which there are 
a moderate number of arterioles and small-sized 
arteries. Several of these are distended and filled 
with blood. 

(1071).—The lumen is_ obliterated 
throughout the entire length of the tunnel by an 
organized and recanalized thrombus. The internal 
elastic membrane and media are intact. The ad- 
ventitia shows a moderate number of arterioles 
and small arteries in a thick collagenous cuff. 


Doc 5 


Doc 6 (1050).—The intima is thickened owing to 
the presence of large numbers of collagen and 
elastic fibers, which lie beneath a single layer of 
lining endothelial cells. This has narrowed the 
lumen to 10% of normal throughout the entire 
length. The internal elastic membrane and media 
are intact. The adventitia is thickened by a col- 
lagenous cuff which has a small number of capil- 
laries and arterioles. 

Doc 7 (1261).—The intima is thickened owing to 
proliferation of collagen and elastic fibers. The 
lumen is narrowed from 10%, in the first half to 
5% of normal in the last half of the tunnel. The 
internal elastic membrane and media are intact. 
The adventitia contains a dense collagenous cuff, 
in which there are a moderate number of arterioles 
and small-sized arteries. 

Doc 8 (1090).—The intima is lined by a single 
layer of endothelial cells beneath which there are 
a large number of collagen and elastic fibers. This 
normal 


has narrowed the lumen to 10% of 


throughout its entire length. The internal elastic 
membrane and media are intact. The adventitia 
is thickened by collagen fibers, embedded in which 
there are a small number of capillaries and 
arterioles. 

Dog 9 (1269). 


first half of the tunnel is markedly thickened by 


The subendothelial layer in the 


a proliferation of irregularly aligned collagen 
and elastic fibers. This has narrowed the lumen 
to 50% of normal. In the last half of the tunnel 
the lumen is obliterated by an organized thrombus. 
No changes are noticed in the media. The adven 
titia shows collagenization, and a small number 
of arterioles and = small-sized arteries are seen 


embedded in it. 


Comment 


Intimal proliferation of fibroelastic tissue 
Was a consistent finding in the nine seg- 
ments of transplanted) mammary artery. 
Six months after implantation this resulted 
in an estimated narrowing of the lumen 


from 50¢¢ to 10¢6¢@ of the normal caliber. 
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rig. 4 
sclerosing intimal fibroelastic tissue resulting in 
almost complete occlusion of the lumen, Terminal 
portion of transplanted artery. Hematoxylin and 


(1269C).—Concentric lamination of 


eosin; reduced about '4 from mag. x 26. 


Measurement of Collateral Blood 


Anterior Descending Coronary 


bus in proximal portion of transplanted artery. 
Marked periadventitial fibrosis and scarring in- 
cluding new formation of capillary blood channels. 
Hematoxylin and eosin; reduced about 14 
mag. xX 26. 


from 


Flow After Vineberg Operation 


Pulmonary 


Artery Aorta Artery 
Retrograde Flow, Ce./ Min O:, On, O2, 
Vol. Vol. Vol. 
Dog % % % 
No. Internal Mammary Internal Mammary Left) Circumflex 
Artery Open Artery Closed Artery Closed 
1 1.0 1.1 0.2 14.9 17.6 11 
2 1.8 1 1.0 16.1 Is.2 14.8 
4 0 4.8 ha 16.1 18.3 | 13.3 
4 1.4 1.4 0.6 18.6 19.8 15,2 
) 05 0.5 0.0 13.5 13.0 7.0 
4 4.0 4.1 10 15.0 | 16.4 91 
7 0.5 O04 0.0 15.1 17.6 7.5 
s 0 5.0 1.4 17.4 18.8 13.6 
i) 1.6 16 1.6 16.2 17.9 12.4 
Average 2.3 2.2 OS 15.6 17.5 11.6 


Thrombosis at some point in the artery’s 


course, usually in the distal half, was an 
added feature in four instances. 


Vascular channels interpreted as capil- 


laries, arterioles, and = small-sized arteries 
were noticed also in our animals in_ the 
collagenous cuff surrounding the trans- 
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planted artery, but since no injection studies 
were performed in the present: study we 
are not in a position to. state that they 
represent anastomotic blood vessels. 

the 


our expecta- 


Quantitative measurements of col- 
lateral blood 


The 


flow confirmed 


tions. Mautz-Gregg technique was 











Se 








utilized for collateral blood tlow studies. 


These authors have shown that if a 
coronary artery is ligated at or near its 
origin, the blood which flows from an 
opening in the artery distal to the ligature 
comes from the neighboring unligated 
coronary arteries through collateral chan- 
nels. This retrograde blood flow therefore 
provides a means of quantitatively measur- 
ing the collateral blood flow. 

The findings in the accompanying Table 
indicate that implantation of the mammary 
artery in the wall of the left ventricle does 
not contribute to the collateral blood flow 
six months after the operation. Control 
studies by Bakst and co-workers have 
shown that the retrograde flow from the 
left anterior descending artery of dogs 


' In the present 


averages 2.7 cc. per minute. 
series of animals we obtained an average 
How of 2.3 cc. per minute, a finding which 
does not represent an increase in collateral 
blood flow, The maintenance of an un- 
changed minute volume flow after closing 
the left circumflex artery indicates that the 
collateral flow in all cases was derived from 
the circumflex artery and not from the 
transplanted left internal mammary artery. 
In the light ef the microscopic findings, an 
increased collateral blood tlow would hardly 


be expected in our animals. 


Summary 

The left internal mammary artery is im- 
planted in) the myocardium of the left 
ventricle of dogs according to the procedure 
originally proposed by Vineberg. The ani 
mals are allowed to live six months. Quan 
titative measurements of the collateral blood 
ow at the end of this period fail to reveal 


an imerease in collateral circulation. This 


' References 4 and 5. 
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histole IC 


is explained on the basis of 
studies of the implanted artery showing 
consistent narrowing of the lumen by inti- 
mal fibroelastosis and occlusion of the lu- 


men by thrombus. 
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GEORGES S. OUZOUNIAN, M.D., Boston 
iil 
The pioneer work in the beginning of the 
century on vascular transplant established 
some fundamental laws which allowed 
modern workers to accomplish phenomenal 
results. Carrel! at first believed that latent 
life was essential in- preserved arterial 
grafts, but he later found that viability was 
not an essential factor and that the bridging 
of arterial defects and restoration of me- 
chanical continuity was the only aim of the 
procedure.* The implanted bridge or graft 
served as a conduit allowing circulation of 
blood and was very rapidly covered by 

lavers of living tissue from the host.* 


Modern 


determined 


surgeons have 


the best 


successfully 
methods of collect 
ing, sterilizing, and storing arterial 


grafts. However, human sources” of 
homografts are very limited for various 
reasons: the stringency of necessary con- 
ditions for the collection of the grafts; 
the donors must be young persons, with 
no infectious disease or malignancy: the 
be done 
within 24 
postmortem, provided the body has been 


put immediately 


collection of vessels must not 


later than 6 hours or hours 


into the refrigerator. 
These conditions limit the availability of 
homografts to medical 


large centers. 


Furthermore, obstacles in obtaining 
postmortem permits in some countries 
make the collection more difficult. Even 
in the centers where vascular banks are 


established, the possibility of having the 
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desired size and shape of homograft is 
not always easy, and the operation on a 
patient must be postponed until the de 
sired graft is available. 

Despite these difficulties in collecting 
and storing arterial grafts there is an in- 
creasing need for their use in replacing 
vessels destroyed by trauma, malignancy, 
and degenerative disease. This has led 


to a search for a nonbiologic material 


having the qualities necessary for an 
arterial graft: 


the be ily, 


solidity, acceptability by 


easy availability, and possi 


bility of preparing a complete set of all 
sizes and shapes so that the appropriate 
gratt selected during the 


can be pro 


cedure. Many nonbiologic materials 
have been investigated and discarded be 
cause of frequent thrombosis or other 
inconveniences. Many plastics and syn 
thetic fabrics, since their discovery, have 
been tried: polyethylene... Vinyon “N”," 
Orlon.’® nylon’! polyvinyl sponge.’ 
During the past six months an investi 
gation of arterial bridging with yard 


goods nylon cloth has been undertaken. 
This nylon was purchased inexpensively 
in a department store. It can be easily 
fashioned with a home sewing machine 
tubes of 
the 


surgeon to select the correct size needed 


into a complete set of grafting 


all lengths and widths, allowing 


for the procedure, This fabric proves to 
have the previously mentioned qualities 


necessary for such a material. 


Experimental Observations 


Nylon Prosthesis.—Vhe 
cloth used in these experiments was bought in a 


Preparation of nylon 
department store and was deseribed as a 70-denier 
fabric with a count of 11280 threads to the inch 
(Travis Fabrics, N. Y.). 
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hig. 1.—Preparation of nylon prosthesis. .4, for- 
mation of proximal and distal cuffs; B, formation 
of longitudinal flap; C, formation of reinforcing 
seam. 

The grafts were prepared in three steps. First, 
the desired length and width of nylon was cut; the 
distal proximal ends were trimmed, turned back, 
and sewed as a 5 mm. cutti (Fig. 1.4). This 
seam leaves a 2mm. edge for the anastomosis. 
Secondly, the cloth is folded longitudinally and 


sewed into a tube, leaving a longitudinal flap 


5 mm. in width (lig. 1B). Third, the longitudinal 
fap is folded over the longitudinal seam and a re- 
inforeing seam made (Fig. 1 ©). The ends of the 
stitches were not tied, relying on the interlocking 
stitch of the sewing machine for integrity of the 
seam. A tie at both extremities after sewing pre- 
sents no inconvenience and may be an additional 
protection. Tubes manufactured in this way and 
carefully chosen for size demonstrate no folding 
or wrinkling at anastomosis. 

Tubes used in abdominal aorta grafting were 
from 7 to 12mm. in diameter and from 2 to 5 


cm. in length. A complete set of sizes was al- 


ways ready, which permitted a correct choice of 
size to match the vessel being grafted. These 
nvlon tubes were sterilized by autoclaving or boil- 


ing, which caused no adverse effect. 


Operation —Ten adult dogs ranging in weight 
from 24 to 38 Ib. (11 to.17 ke.) were utilized. 
The animals were anesthetized with adequate in- 
( Nembutal) 


through a deft paramedian incision the aorta was 


travenous pentobarbital sodium, and 


exposed and mobilized by dissecting the inferior 
mesenteric and the lumbar arteries. The exact- 
size graft was chosen from the previously pre- 
pared tubes to avoid a disproportion in diameter 
between aorta and graft.f The aorta was clamped 
with either the Potts aortic clamps or bulldog- 
tvpe spring clamps with Potts teeth, proximally 
and distally, and resection of the aortic segment 
was performed. 

Anastomosis was performed with a 00000 silk 
swedged to an Atraumatic noncutting needle. The 
use of an appropriate holder for this very fine 
needle is a necessity to avoid loss of time. It is 
obvious that in human aortic grafting with a 


thickened vessel wall, heavier needle and silk may 


© useful and necessary. An exact approximation 
of the graft and artery with no distortion of the 
two edges, which could cause leakage or throm- 
hosis, is imperative. In order to do this, two 
guide-sutures were placed one at each lateral as- 
pect of the aorta, to which gentle traction was 
applied to increase the apparent aortic diameter 
and to facilitate the insertion of the sutures. Mod 
ifving the technique of Moure we left one end 
of each guide-suture long, with the needle at- 
tached, and used this suture to perform the anas 
tomosis with a simple over-and-over running stitch 
One suture completed the anterior row, and the 
second the posterior row. Although everting su- 
tures have been described for use in arterial sur- 
gery, the simple over-and-over continuous suture 
was completely adequate in this series and did not 
produce thrombosis. Care must be taken to avoid 
any interposition of tissue in the suture line, and 
during each stitch the intimal surface must be 
seen to prevent the possibility of catching a fine 
fragment of the opposite wall. The distance be- 
tween sutures is a debatable issue. Often, to pre- 
vent leakage many vascular surgeons put sutures 
too close to one another. In this series a distance 
not less than 1mm. and generally about 1.5 mm. 
between the stitches was used. The same size of 
bite into the aortic edge and the graft edge was 
made, forming a kind of rectangular _ stitch. 
Placing the stitches too close may be the cause of 
necrosis of the aortic edge, due to the tension of 
the suture on the circumference of the artery, 
with a strangulation of the edge. Some disrup- 
tions of anastomotic lines, described in the liter- 
ature, may be due to the use of the excessive 
numbers of sutures. This is similar to the prin- 


ciple of multiple-point fixation utilized by Huf 
nagel"™ for the fixation of his aortic valve, whereby 
no pressure is exerted in intervening areas, thus 
preventing aortic necrosis. 

The abdominal aorta was clamped from 35 
minutes to 95 minutes, and no difficulty was en- 
countered. It appears that the abdominal aorta in 
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dogs below the renal arteries may be clamped for 
prolonged periods without inconvenience. 
was used procedures as 


Heparin during the 


follows: Immediately after clamping of the aorta, 
10mg. of heparin in lec. of saline solution was 
injected. In three dogs heparin was injected only 
in the distal aorta; in four dogs into both distal 
and proximal aorta, and in three dogs no heparin 
was injected. No advantage with the use of hep- 


arin was demonstrated. No anticoagulant was 
given postoperatively. 


When _ the 


pleted, arterial continuity is established by 


anastomosis of both edges is com- 
first 
removing the distal clamp and then the proximal 
clamp. At this time a minimal leakage of blood 


through the nylon cloth, lasting a few seconds, 


could) be seen. Leakage from the anastomotic 
line was readily controlled by packing with a 
sponge for five minutes. This maneuver allows 


fibrin deposition on the anastomotic line. In all 
our cases, except one, leakage was stopped in five 
minutes. In this one exception we had to add one 


which all 


bleeding 


supplementary suture, after 





was controlled. Figure 2 demonstrates a completed 


graft. The posterior peritoneum anterior to. the 
aorta was closed with interrupted 000 gut sutures, 


and the abdominal wall was closed in’ lavers. 


Results 
All the dogs had a quick recovery 
with no postoperative complications. The 
explorations were performed with the 


dogs under anesthesia, and they were 


killed at) various time intervals) as 


follows: 100, 80, 63, 44, 41, 40, 34, 32, 30, 
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and 28 days. On opening the abdomen, 
the nylon prosthesis was found eneap- 
sulated with a thin sheet of fibrous tissue 
in the cases where the peritoneal sheet 
Was approximated over the graft. \Vhere 
this was not done, the connective tissue 
was much thicker. 

In nine of the cases the aortic pulsa- 
tion was felt in the graft and the iliac 
arteries; in one case the pulsation was 
very weak. In no case was a disruption 
of the anastomotic suture line or aneurys- 
The graft itself 
did not show any fragmentation or de- 
The 


opened longitudinally, and the inner sur- 


mal dilatation found. 


generative changes. grafts were 


face showed reddish, thin fibrinoid lining 


with white, endothelial-like 


The 


glistening, 


areas. endothelial areas increased 


hig. 2.— Nylon 


bridging 


tube 
aortic defect. in 


situ, 


with the age of the graft. The suture 
lines were covered in all cases with an 


endothelial layer. Figure 3 shows a 63 


day graft opened longitudinally. The 
white areas on the prosthesis represent 
smooth, glistening intima, and = the dark 


areas the fibrinoid layer not yet trans 


formed into intima. No constriction in 


the lumen of the graft had been noticed 


in nine cases. In one case where the 


arterial pulsation was very weak, 50 
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of the lumen was found occupied by a 
thrombotic mass. During the surgery of 
this case, a motion picture was made 
which lengthened the operating time and 
exposed the operating field to the exces- 
sive heat of the spotlights. 
Microscopically, an ingrowth of what 


appeared to be an intimal layer over the 
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Fig. 4. 
lined with intimal layer. 
artifact due to difficulty in cutting sections through 
the prosthesis. 


Photomicrograph of nylon prosthesis 
Slit adjacent to nylon 1s 





tening intima. 


nylon graft could be seen (Fig. 4) over 


large areas. There was no inflammatory 


reaction in this new intimal zone nor in 


the outer layers of aorta, except in a few 


scattered patchy areas where  lympho- 


cytes in moderate number were found. 


Scattered through the wall at a few 
points was a slight foreign-body reaction, 
with the presence of five or six foreign-body 
giant cells. Remarkable in the slides is the 


absence of foreign-body reaction except 


in a rare minute area. 


Comment 
This 


advantages of the 


experimental work shows the 


vard-goods nylon 
which has not been specially prepared or 
coated. This easily available fabric is 
accepted by the body with no adverse 
reaction, is impervious to blood, and is 
inexpensive. There are no limitations of 
the size and the shape of grafts which 
can be made with an ord:nary home sew- 
ing machine. Where homologous grafts 


are difficult to obtain, this commercial 


nylon cloth may provide a handy prosthe- 
sis for vascular surgery. It will be ap- 
preciated specially in all the emergency 


cases of arterial repair. 


Summary 


Commercial yard-goods nylon was 


fashioned into tubes with an ordinary 
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sewing machine and proved to be a suc- 
cessful aortic grafting material in 10 dogs. 
This readily obtainable material may be 
suitable for human cases where homo- 
grafts cannot be obtained. 

This research work was made possible through 
Byrne, Associate Pro- 
University Medical 
the Third (Boston Uni- 


Research 


the cooperation of Dr. J. J. 
fessor of Boston 


School, and 
Surgical 


Surgery, 

Director of 
versity ) Service and Labora- 
tory, Boston City Hospital. 


Dr i. 


in all the operations. 


Boyd, Resident in Research, assisted 
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DEWARD O. FERRIS, M.D. 
and 
HARRY M. WEBER, M.D., Rochester, Minn. 


The feeling of frustration experienced 
upon noting an overlooked stone on a post- 
operative cholangiogram following what 
was thought to be a perfectly complete and 
satisfactory exploration of the common duct 
has prompted us to evaluate operative 
cholangiography. Our approach to the 
problem is indicated by the question “What 
will operative cholangiography add to what 
we now accomplish in surgery of the biliary 
tract, and what disadvantages will be en- 


countered 2” 


Nomenclature 

Operative cholangiography is the roent- 
genologic examination of the biliary tract 
with the aid of radiopaque medium instilled 
into the bile ducts, usually through a tube 
or needle, during the actual operation. 
Much has been written about the pro- 
cedure,* and we shall not go into the history. 
We shall point out that the term 
gram” refers to a depiction not only of the 


‘ 


‘cholangio- 


common bile duct but of all the radicles of 
the biliary tree as well. In a discussion of 
the location of stones in various parts of 
the biliary tract, it is obviously necessary 
to define the terms employed. This has been 
done diagrammatically in igure 1. 

There are several types of cholangiog- 


raphy. The types considered in this paper 
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Fig. 1—Biliary tract. 


are designated according to the following 
terminology: 

1. Operative cholangiography 

(a) Primary, when the procedure is 
carried out during the operation 
but before surgical exploration of 
the bile ducts 

(b) Secondary, when the procedure is 
carried out after instrumental ex- 
ploration of the bile ducts. 

2. Postoperative cholangiography, which 
is the procedure performed some days after 
operation, with introduction of the contrast 
medium through a T-tube. 


Technique 

The requisites for operative cholangiog- 
raphy are not many and are readily procur- 
able in any hospital. We have listed them 
in Table 1. 

Technically satisfactory results may be 
obtained with portable equipment, a Lysholm 
grid being used as a secondary diaphragm. 
This grid is placed with the lamellae in 
transverse direction, thereby permitting ex- 
posure at different lateral angles. 
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TABLE 1.—Requisites for Cholangiography 


1, Portable x-ray machine 

2. Lysholm grid 

3. Contrast medium (iodopyracet, 35%) 

4. Hydrochloric acid (0.1 normal) in duodenum 
5. Some means of affording lateral tilt of patient 
6. Cooperation of radiologist and anesthesiologist 


The contrast medium used is water- 


soluble; throughout our series, — only 


iodopyracet (Diodrast), 359%, was used. 
This medium usually produced a good pat- 
tern of the biliary tree and caused no un- 
toward reactions. 

In our first 25 cases we tried various 
means of preventing the medium from 
flowing too rapidly into the duodenum, be- 
fore it had completely outlined the bile 
ducts. We found that the best means of 
accomplishing this was to introduce 10 ce. 
of 0.1 normal hydrochloric acid into the 
duodenum. This caused the sphincter of 
Oddi to contract sufficiently to accomplish 
the desired results. We have used this acid 
in the last 175 cases with good results and 
with no untoward effects. 

Another small requisite is some means of 
affording Trendelenburg tilt and also lateral 
tilt of the patient while on the operating 
table. 
available. A mild Trendelenburg tilt is used 


Most tables now have such means 


to assist in filling the upper radicles of the 
biliary tree. The lateral tilt is necessary to 
allow the common bile duct to be projected 
free to the right of the vertebral column. 

A carefully standardized technique and 
intimate cooperation of the roentgenologist, 
the anesthesiologist, and the surgeon are 
vital if technically satisfactory results are 
to be obtained. 

In the first 25 cases, we gradually devel- 
oped our present technique, now to be 
described. A portion of the table pad is re- 
moved from the operating table to accom- 
modate a transverse aluminum tunnel. The 
upper surface of the tunnel is flush with the 
surface of the padding. This affords a means 
of introducing and removing the cassette. 
The patient is positioned on the table in 
proper relationship to the cassette. The sur- 
geon then proceeds with the usual exposure 
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of the gall bladder, except that the wound 
towels are fixed in place with absorbable 
surgical (gut) 
metal clips. The cystic duct is exposed, and 


sutures rather than with 


a ligature is placed at its upper end to pre- 
vent stones from moving down from the 
gall bladder. A small Polythene tube is in- 
troduced into the cystic duct near its junc- 
tion with the common duct and then is 
pushed through this junction so that it ex- 
tends 1 to 2 cm. into the common duct. It 
is fixed by a ligature placed around the 
cystic duct (Tig. 2). This tube is then 





? 


Fig. 


into common bile duct. 


Method of introducing polythene tube 


filled with bile by simple aspiration. The 
hydrochloric acid is introduced into” the 
duodenum, and all salts and instruments are 
removed, The patient is then placed in a 
partial Trendelenburg position and_ tilted 
While the 


anesthesiologist is developing a state of 


about 25 degrees to the right. 


apnea, the x-ray tube is positioned in rela- 
tion to the patient and cassette. With every- 
thing set, 2 to 5 ce. of iodopyracet is 
injected and the first exposure is taken, The 
lateral tilt is done away with, and while the 
cassette is changed an additional 10 to 15 
cc. of the medium is injected and the second 
exposure is made. 

The fractional injection and two expo- 
sures are necessary for several reasons. If 
more than 2 to 5 ce. (depending on the size 
of the common duct) is injected before the 


first exposure is made, medium may pass 
into the duodenum and obliterate the distal 
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end of the duct. With the additional medium 
injected, we ensure total filling of the biliary 
tree, and exposures taken from different 
angles permit better visualization of the 
hepatic radicles. If the common duct is 
markedly dilated, we have found that 35% 
iodopyracet causes too much opacification, 
and consequently we aspirate sufficient bile 
to dilute the medium to approximately 20%. 

While the cholangiograms are being de- 
veloped, the surgeon usually proceeds with 
cholecystectomy. The processed cholangio- 
grams are brought to the operating room 
and examined there. If they are not satis- 
factory, the procedure is repeated. The 
reasons for failure are usually trivial and 
easy to eliminate. The information gained 
from the cholangiographic examination is 
added to that already known, and a decision 
is made regarding further surgery. 

If the common duct is explored, the 
secondary cholangiogram is obtained after 
this exploration in the same manner as that 
described above, except that the contrast 
medium is now introduced through a T- 
tube. In order to eliminate any air bubbles 
and to check the closure of the common 
duct around the T-tube, the bile passages 
are flushed with isotonic saline solution from 
a closed system (intravenous bottle and 
tubing). To aid further in removing air 
bubbles, the patient is placed in the Tren- 
delenburg position during the irrigation. 
Secondary cholangiograms are made after 


every choledochostomy. 


Results 


All the cases included in this report are 
from our surgical service of the period 
June, 1953, to October, 1955. During this 
period all our patients with disease of the 
biliary tract underwent primary cholangiog- 
raphy during operation. There were 200 
such patients and, consequently, 200  pri- 
mary cholangiographic examinations. There 
also were 45° secondary cholangiographic 
examinations. There were no untoward 
reactions. In the first 25 cases no attempt 
was made to reinject the duct for fear of 
causing harm to the patient by medium not 


confined to the duct or by undue prolonga- 
tion of the operation. During this time we 
had 15 failures, all owing to faulty technique 
(respiratory movement during exposure of 
the x-ray film, medium passing too quickly 
into the duodenum, medium not in the duct, 
and so forth). However, once we had es- 
tablished our technique we experienced no 
failures. 

which 


Of the 185 cases in primary 


cholangiographic examination was satis- 
TABLE 2.—Conditions Revealed by Primary 
Cholangiography at Operation in 185 Cases* 


Primary Cholangiographic 
Examinations 


Condition Revealed ; 
Yielded Valuable 


Total Information 
Normal 126t 125 
Abnormal 59t 58 
Stone (suspected clini- 
cally) 15t 14 
Stone (unsuspected 
clinically) 7 7 
Anomalous biliary ducts 4 4 
Remnant of cystie duct 
left 11 ll 
Fibrosis, sphincter of 
Oddi 1 1 
Carcinoma, ampulla of 
Vater 1 l 
Reflux of medium into 
pancreatic duct 20 20 
Tota IS5 183 


* Based on 200 consecutive cases from which 15 eases, rep- 
resenting failures in technique im the first 25 cases of the series, 
have been omitted. 

t Includes one false-negative result (a stone was present, but 
it was not revealed by chclangiography). 

t Includes one false-positive result (a shadow that was 
thought to represent a stone was found at exploration to re- 
present an air bubble). 
factory (Table 2), it correctly revealed a 
normal condition in 125 cases, it correctly 
confirmed the presence of clinically sus- 
pected common-duct stones in 14 cases, and 
it yielded other information of value in 44 
cases. Thus, cholangiographic examination 
yielded valuable information in 183 of the 
185 cases. 

The most useful result was, of course, 
detection of unsuspected stones; there were 
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single a 
Secondary cholangiogram showing entire biliary 


end of common 


tract free of stones, and medium freely entering 
duodenum. 

seven such cases. These stones varied from 
4+ to 8 mm. in diameter (lig. 3). The un- 
suspected stones were in the common duct. 


We did the 


hepatic duct, although in most instances the 


not discover any stones in 
hepatic radicles were well filled with medium 
and were well visualized. 

The cholangiographic examination was of 
considerable value in four cases of anoma- 
lous biliary ducts in which, because of the 
inflammation present, it would have been 
very difficult, if not impossible, to perform 
safely the dissection necessary to obtain the 
same information. 

The next group of cases was very sur- 
prising. One of us (D.O.I°.) has always 
made it a practice to remove the cystic duct 
along with the gall bladder, leaving only 
sufficient stump to permit it to be ligated 
the the 


Yet, in 11 of the 185 cases, the cholangio 


flush with wall of common duct. 
graphic examination revealed that a long 
segment of cystic duct, ranging in length 
from 3 to 7 cm., had been left (Tig. 4). 

In one case, fibrosis of the sphincter of 
Oddi was clearly demonstrated, and in one 
case carcinoma of the ampulla of Vater was 
revealed, 

Interesting, and perhaps valuable, was 
demonstration of the point that medium 
passed easily from the common duct into 
the pancreatic duct and that it completely 
outlined this duct in 20 cases (IT*ig. 4). 

There was one case in which the cholan- 


giographic examination failed to reveal a 
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Fig. 4.—Primary cholangiogram showing long 
remnant of cystic duct that was left inadvertently. 
Chis also shows pancreatic reflux. 
the duct. This 
measured 3 mm. in diameter. 


stone in common stone 


There was 
also a case in which the cholangiographic 
examination small, 


showed a negative 


shadow but no stone could be found on 


exploration (air bubble). 


Comment 
Stones.—Surgical indications for explora- 
tion of the common duct were present in 45 
cases. These consisted of 15 cases in which 
the 


clinically and confirmed cholangiographically 


presence of a stone was suspected 
(incorrectly in one case), seven cases in 
which the was not 
suspected clinically but was demonstrated 
cholangiographically, and 23 in which there 
was no cholangiographic evidence of a stone. 


presence of a stone 


Secondary cholangiography in these 45 cases 
did not reveal a single case of overlooked 
stone. 

In the seven cases of clinically unsus 
pected stone disclosed by primary cholan- 
giography, none of the accepted indications 
for exploration of the common duct was 
present; there was no jaundice, chills, or 
fever, and the common duct was normal in 
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size and its wall was not thickened; the 
cystic duct was small, the stone could not 
be palpated, and there was none of the 
other generally expected indications for ex- 
ploration of the common duct.+ 

These unsuspected stones could, of course, 
have passed spontaneously, but it is not 
likely that they would have passed without 
causing pain and other symptoms. Some of 
the patients might have had many attacks 
of biliary colic before they passed the 
stone, and, again, they might not have 
passed the stone at all and might have re- 
quired another operation for correction of 
the condition. At any rate, we are sure 
the patients were better served by our dis- 
covery and removal of these stones. A 
typical case in which such a stone was re- 
moved is illustrated in Figure S. 

Anomalies—Most anomalies of the he- 
patic ducts are found in the right hepatic 
duct or ducts, rather than the left. Our 
four anomalies were all of the right hepatic 
duct. In each instance the anterior branch 
of the right hepatic duct joined the common 
duct at a point distal to the juncture of the 
left hepatic and the posterior branch of the 
right. In two cases (Fig. 5a), the cystic 
duct emptied into the anterior branch of 
the right hepatic duct, and in the other two 
(Fig. 5b) the anterior branch was inti- 


+ References 7 and 8. 
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mately associated with the cystic duct for 


a short distance. In these four cases it 
would have been extremely casy to injure 
the main hepatic duct. When the cystic duct 
enters the anterior branch of the right 
hepatic duct, the surgeon may be misled into 
thinking that this is the common bile duct; 
if he is so misled and explores it he most 
certainly misses exploring more than half 
of the hepatic ducts. We believe that the 
cholangiograms demonstrated these anom- 
alies more easily and more accurately than 
they could have been demonstrated by any 
other means. 

Remnants of Cystic Duct.—In cholecys- 
tectomy for stones, with exploration of the 
common duct, it is obvious that the explora- 
tion is inadequate if an unduly long seg- 
ment of cystic duct remains, because a stone 
or stones may be present in the remnant. 
Also, it might be mentioned that the spiral 
valves of Heister preclude exploratory 
probing. Gray and Sharp” pointed out the 
role played by a remnant of cystic duct in 
cases of biliary dyskinesia. They found that 
70% of such patients obtained relief of 
persistent symptoms by the second opera- 
tion, in which the cystic duct, with or with- 
out stones, was removed. They advised that 
at the time of cholecystectomy meticulous 
care be exercised to avoid damage to the 
common bile duct but that at the same time 
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Lt. hep. duct 
‘ 


x Fig. 5.—Diagram show- 
Lt. hep. ing anterior branch of 
duct right hepatic duct joining 

common duct at a point 
distal to juncture of left 
hepatic duct and posterior 
branch of right hepatic 
duct. (a) Cystic duct 
empties into anterior 
branch of right hepatic 
duct. (b) Cystic duct 
intimately associated with 
anterior branch of right 
hepatic duct. 








all but a very small remnant of the cystic 
duct be removed. 

Subsequent authors } who have empha- 
sized the syndrome associated with the 
cystic-duct stump are all in agreement 
regarding the necessity of avoiding a cystic- 
duct remnant. Womack and Crider attrib- 
uted many of the symptoms to neuromas 
found in the searred cystic-duct remnant. 
Garlock and Hurwitt '* recently wrote that 
there is little doubt that the cystic-duct 
stump is capable of forming calculi. In 
their series of 30 cases, with excision of 
the remnant in 27, the results were highly 
satisfactory. 

It seems wise, therefore, to avoid leaving 
a remnant of the cystic duct. In our series 
of cases, had we not used operative 
cholangiography, unduly long remnants of 
the cystic duct would have been left in 11 
instances. 

Fibrosis of the Sphincter of Oddi.—F¥i- 
brosis of the sphincter of Oddi!’ is an 
unusual condition and rather difficult to diag- 
nose, even during exploration. The par- 
ticular patient in our series who had such 
fibrosis had undergone exploration  else- 
where for recurring bouts of obstruction 
of the common duet, and the condition was 
not recognized, We are sure we would not 
have evaluated the condition properly if we 
had not had the additional information sup- 
plied by the cholangiographic examination. 
AAs it turned out, the condition was diag- 
nosed and surgically corrected and the pa- 
tient had no recurrence of symptoms. 

Carcinoma of the Ampulla of Vater. 
We do not consider the cholangiographic 
xamination to be a means of diagnosing 
carcinoma of the ampulla of Vater, but we 
had one case in which a filling defect (Tig. 
6) was noted in the duodenum. The patient 
was not jaundiced, but because of the in- 
formation supplied by the cholangiographic 
examination the duodenum was opened and 
a diagnosis of such a carcinoma was made. 
The lesion had not extended beyond the 
primary site, and a Whipple operation was 
performed. 

t References 10-13. 
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Fig. 6.—Primary cholangiogram in which 
medium that has entered the duodenum outlines 
a tumor of the ampulla of Vater as a definite fill- 
ing defect. 


Pancreatic Reflux.—In 20 cases the 
medium injected into the common bile duct 
also completely outlined the main pan- 
creatic duct (Wirsung). This simply means 
that the duct of Wirsung joined the common 
bile duct above the papilla of Vater. What 
significance to attach to this common pas- 
sageway we do not know. Doubilet and 
Mulholland '® found it to be present in all 
but one of their cases of pancreatitis. Howell 
and Bergh’ noted, when postoperative 
cholangiograms revealed evidence of this 
common channel with retrojection of me- 
dium into the pancreatic duct, that there 
Was always an increase in serum amylase, 
and in those cases in which the pancreatic 
duct was not depicted following the injection 
of iodopyracet into the T-tube no rise in 
serum amylase was observed. These obser- 
vations lend substantial evidence to the idea 
that pancreatitis is essentially a regurgita- 
tion phenomenon. Therefore, we believe 
that demonstrating the existence of a com- 
mon channel is information useful at. the 
time of operation and of value in the sub- 
sequent care of that particular patient. 

Secondary Cholangiography.—Secondary 
cholangiographic examination failed to re- 
veal a_ single case of overlooked stone. 
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This, however, does not mean that operative 
cholangiography is not of critical value 
generally, for in each of our cases primary 
cholangiography had been carried out and 
the number, location, and size of the stones 
were known before exploration. This knowl- 
edge is of decided usefulness to the surgeon 
and should be of tremendous help in avoid- 
ing an overlooked stone. It is wise, however, 
to proceed with secondary cholangiography 
before the incision is closed, first, because 
it confirms the surgeon’s opinion that the 
duct is free of reveals an over- 
looked still 
re-explore the duct and remove the stone 
and, 


stones or 


stone at a time when he can 


second, because it becomes a record 
of the fact that the duct was free of stones 
at the time of operation. Both of these 


reasons are important. 


Summary 
Primary cholangiography was carried out 
during operation in 185 which 
surgical procedures were performed on the 


cases in 


biliary tract. The technique is described in 
detail. The value of cholangiography is di- 
rectly proportional to the degree of care 
exercised in every detail of the procedure. 
Cooperation of the surgeon, roentgenologist, 
and anesthesiologist is essential. 

Of the 185 primary 


cholangiographic examination was satisfac 


cases in which 
tory (Table 2), it correctly revealed a nor- 
mal condition in 125 cases, it correctly 
confirmed the presence of clinically sus 
pected common-duct stones in 14 cases, and 
it vielded other information of value in 44 
cases. Thus, cholangiographic examination 
vielded valuable information in 183 of the 
185 cases. 

Secondary cholangiographic examination 
in 45 cases disclosed that no common-duct 
stones were overlooked. The chief pitfall 
of this examination is the occurrence of air 
bubbles, and a method of avoiding this oc- 
currence is suggested. 

This study has led us to the conclusion 
that operative cholangiogfaphy can be car- 
ried out without increasing the operative 


risk, that it is of definite value, and that it 


is an important addition to the surgeon’s 
armamentarium. 
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Ectopic , 


Its Occurrence in the Gall Bladder 


MILTON L. BASSIS, M.D., San Francisco 
and 
JOSEPH L. IZENSTARK, M.D., Los Angeles 


The liver is one of the most stable organs 
of the body and rarely shows any marked 
gross abnormalities in spite of its complex 
development. The commoner anomalies are 
concerned with irregularities in form, num- 
ber of lobes, and presence of cysts. [ectopic 
liver nodules are less commonly seen and 
are sufficiently rare to warrant a brief re- 
view because of their interest to the anat- 
onust, surgeon, and pathologist. 

In the past two years we have observed 
four cases in which the ectopic liver was 
found attached by a broad mesenteric stalk 
to the serosa of the gall bladder, completely 
detached from the liver. Three were found 
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Fig. 1. 


nodule measuring 1.5 cm. 


Ectopic liver 


in its greatest dimension 


in surgical specimens, the fourth at autopsy. 


All were incidental findings. 

The gall bladder in each of the three 
surgical specimens was resected because 
of chronic cholecystitis with associated cal- 
culi. In each instance the ectopic liver was 
located on the serosal surface of the pos- 
terior wall of the gall bladder, midway be- 
tween the fundus and the neck (Tig. 1). 
The nodules were attached to the serosa by 
a broad, short mesentery. They measured 
respectively 1.5 em., 1 em., and 0.6 em. in 
greatest’ dimension. They were discrete, 
tan, oval, firm, encapsulated, and grossly 
resembled liver parenchyma. However, in 
no instance had the surgeon been aware of 
the identity of the ectopic hepatic tissue. 
The fourth case was found at autopsy in a 
5-day-old male infant who died of hyaline 
membrane disease of the lung. An O.8 em. 
nodule of ectopic liver was present, attached 
by a broad mesenteric stalk to the posterior 
wall of the gall bladder. Microscopic ex- 
amination in cach case disclosed normal 


hepatic architecture. The mesentery con- 

















on the serosal surface of 
the gall bladder. To the 
right is a lymph node in 
the pericholedochal — fat. 
The ectopic liver — is 
readily distinguished 
from adherent liver’ tis- 
sue occasionally found on 
the hepatic surface of 
the gall bladder. 















































ECTOPIC LIVER 


tained large bile ducts, arteries, and veins 
(Fig. 2). In the case of the infant there 
was moderate fatty change similar to that 
seen in the liver. 

Ixctopic liver must be distinguished from 
bits of liver tissue which are occasionally 
found attached to the hepatic surface of the 
gall bladder. These are torn away during 





fibrosis and 


because of 


cholecystectomy 
inflammation in the gall bladder bed. They 
should cause no confusion with ectopic liver 
since the adherent liver has ragged margins, 
is nonencapsulated, and has no mesenteric 


attachment. 


Comment 
The hepatic bud arises as an evagination 
of endoderm in the region of the junction 
of the foregut and yolk sac, and extends 


into the mesenchymal tissue of the septum 


transversum, where it divides into a larger 


cranial (pars hepatica) and a smaller caudal 
(pars cystica) portion. The former divides 
into right and left lobes and forms the 
hepatic parenchyma. The latter gives origin 
to the gall bladder and eystic duct.'| A por 
tion of the pars hepatica may become de- 
tached from the main mass and may either 
be displaced in the abdomen to develop in- 
dependently, or 


more commonly it) may 


come to lie in close relationship to the de- 
veloping gall bladder. 

Completely isolated ectopic lobes have 
been found in a variety of sites, as the 
gastrohepatic omentum,” adrenal,? umbilical 
cord,* pancreas,* and gall bladder.* Ictopic 
lobes have also been found in relation to the 
liver, attached by a pedicle of hepatic tissue. 


Fig. 2.- 


tecture 


Normal areli- 
present in_ the 
nodule. 


ectopic liver 


The aberrant biliary ducts in the perimuscu- 
lar layer ( Luschka ducts) are related to such 
accessory lobes, in that they are both rem- 
nants of the embryonic primordium of the 
liver.® 

Most ectopic liver nodules are without 
clinical significance and are found either 
the time of 
The 


small and are commonly located on the 


at necropsy or at surgery for 


some other condition. nodules are 
undersurface of the gall bladder, with which 
they communicate by a mesentery, through 
Which course bile ducts, arteries, and veins. 
On rare oceasions the accessory nodules 
may reach sufficient size to be easily pal- 
pable. Fraser‘ reports a case in which a 
12 em. freely movable right upper quadrant 
abdominal mass was discovered during a 


Abdominal 


exploration was performed to determine its 


routine physical examination. 


* References 2 and 5. 
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true nature. An accessory liver lobe 12 cm. 
in diameter was found attached to the 
gall bladder and liver by a fibrous. stalk. 
Cullen? described an accessory lobe at- 
tached to the right lobe of the liver which 
became twisted on its mesentery, causing 
strangulation and making resection neces- 
sary. It is conceivable that a similar fate 
could befall accessory nodules such as the 
ones we have described here, which are 
attached to the gall bladder by a mesenteric 
stalk. This condition should, although ad- 
mittedly rare, be considered in the differen- 
tial diagnosis of right upper quadrant 
abdominal pain. 

However, more important is the fact that 
ectopic liver nodules are probably not as 
uncommon as the scanty literature would 
lead one to believe, four having been ob- 
served in a two-year period. The surgeon 
working in the abdomen should become 
familiar with the possible occurrence of this 
entity. 


Summary 


four cases of ectopic liver nodules re 


lated to the serosal surface of the gall blad 
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der are described. On rare occasions they 
may give rise to symptoms because of their 
size or because of twisting on their mesen- 
teric attachment. They are probably not as 
uncommon as the literature would indicate, 
and the surgeon not infrequently will en- 


counter them incidentally at laparotomy. 
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“Tee J reailinuall of Bins in CTilihen 


CAPT. JERROLD M. BECKER (MC) 
and 
LIEUT. COL. CURTIS P. ARTZ (MC), U. S. Army 


Burns are second only to motor vehicle 
accidents as a cause of accidental deaths in 


children. Dietrich? states that in the 
United States accidents were the leading 
cause of death in children from 1 to 14 vears 
1948, 


deaths than 


of age in They were responsible 


for more pneumonia, con- 
genital anomalies, cancer, tuberculosis, leu- 
It has 


wen estimated that there was an average of 
been estimated that there v verage of 


kemia, and heart disease combined. 


8000 deaths per year from burns in_ the 
United States from 1940 to 1949.7" Cole- 
brook *® reported that 30% of the deaths 
from burns in 1948 in the United States 
occurred in children, and in England 43.5% 
of the deaths from burns occurred in chil- 
dren. 

The purpose of this report is to review 
our clinical experience in the management 
of 85 burned children during the past five 
years and to outline the procedures which 


proved to be practical in their management. 


Summary and Analysis of Clinical 
Experiences 

‘rom 1950 to 1954, a total of 85  pa- 
tients with second- and third-degree burns, 
who were between the ages of 1 month and 
14 vears, were treated at this institution. 
This represents approximately 10% of all 
burned patients admitted to Brooke Army 
Hospital during this period. The distribu- 
tion of patients according to the percentage 
of third-degree burns is shown in Table 1. 

Of the 31 patients with second-degree 
children 


burns, two-thirds 


2 years of age and two-thirds of the burns 


were 
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under 


were caused by hot liquids. This is in 


agreement with previous reports * that 
demonstrated the high incidence of scalds 
in infants and toddlers who spent much of 
their time in the home. The mean length 
of hospitalization for these patients Was 
10. days. 

TABLE 1.—Distribution of Patients According to 
Percentage of Third-Degree Burns of the Body Surface 


lhird- 
Degree No. Deaths 
Burn, % of Patients No. Cause 
0-5 Dah 1 Septicemia (hydrocephalic infant 
H-10 9 0 
11-20 3 1 Respiratory burn 
21-30 5 0 
31-40 4 1 Septicemia 
41-50) 3 0 
1, septicemia 
Over 50 1 4 1, fluid imbalances 


2, overwhelming third-degree 
burn* 


* One case had 87% of the body surface burned, the other had 
199% burn. 

The causes of burn for the 54 patients 
with third-degree burns are listed in Table 
2. These patients showed a_ relatively 
progressive increase in length of hospitaliza- 
tion, amount of blood transfused, and num- 
ber of times anesthesia was required ( Table 
3). The data for the 31-40 group were 
weighted heavily by one case with a com- 
plicated and prolonged — hospitalization. 
There were 27 males and 28 females in this 
third-degree burn group, with 3 male and 
+ female deaths. Earlier reports + have in 
dicated a larger proportion of serious burns 
in females because of the type of clothing 
they wear. 

Com plications.—The most frequently en- 


countered complication in patients with 
third-degree burns was the development of 
a fibrous contracture limiting the range of 
motion of a joint. One can minimize this 
problem by early grafting, placing the long 

* References 9 and 23. 

+ References 9 and 23 
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TaBLe 2.—Causes of Third-Degree Burns 


Etiology 


No. 
of Patients 
Stoves and heaters 18 


Playing with matches i 9 
Sealds.... 7 
Outdoor fires . 5 
Miscellaneous. - 11 
Not recorded __- 4 

Total 54 


TaBLE 3.— Mean Values of Pertinent Data on 
Survivors 


Third- Blood 


Anesthesia, Grafting 

Degree Days in ‘Transfused, No. of Procedures, 
Burn, % Hospital Total Ce. Times No. 

0- 5 37.2 425 1.6 1,1 

6-10 52.4 1675 5.5 2.1 

11-20 49.0 1240 5.0 2.0 

21-30 85.8 1975 7.0 4.2 

31-40* 172.0 7667 26.3 10.0 

41-50 142.0 4166 13.3 4.3 


* This group was heavily weighted by one patient who had 
a very complicated and prolonged course. Omitting this one 
case, the values were: 124 days, 4325 cc. of blood transfused, 17 
for anesthesia, and 7.5 for grafts. 


axis of the graft at right angles to the 
long axis of the extremity, intelligent splint- 
ing, and early physical therapy. 

One patient sustained bilateral supra- 
condylar fractures of the femurs because 
of marked osteoporosis following prolonged 
bed rest necessitated by an extensive burn. 
These fractures were treated successfully 
with plaster casts. One patient developed 
osteomyelitis in the right femur with knee 
joint involvement one month after the burn. 
Cultures of the fluid aspirated from the 
knee joint revealed Pseudomonas sensitive 
to chloramphenicol and streptomycin. The 
patient was successfully treated with these 
antibiotics and a cast and was transferred 
to the Orthopedic Service for follow-up 
treatment after completion of skin grafting. 
One patient required bilateral arm amputa- 
tions for dry gangrene caused by long ex 
posure to flame. Three patients required 
tracheotomies. Several patients had chon- 
dritis of the ears due to third-degree burns 
that extended into the cartilage. 

There were 7 deaths in the 54 patients 
with third-degree burns, a case fatality rate 
of 13.00. Three patients died after septice- 
mia; one had severe respiratory burns; one 
had inadequate fluid therapy before arrival 
at’ Brooke Army Hospital, and two had 
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third-degree burns covering 80% or more 
of their body surface and could not have 
been expected to live. The mean extent of 
burn of the seven fatalities was 61% total 
burn with 51% third-degree burn and a 
mean survival time of eight days. 
LDso of the 
Army Hospital patients from 1 month to 


Prognosis.—The Brooke 
14 years of age was a 55% body surface 
burn as calculated according to the method 
of Miller and Taintev.*! In an analysis of 
mortality using the method of Finney," 
sull and Fisher *® recently demonstrated 
that, in children zero to 14 years of age, 
a 50% mortality resulted from a burn of 
49% of the body surface. The prognosis 
in the age group zero to 4 years of age did 
not differ from that of older children or 
of adults up to the age of 30. 


Practical Considerations in Methods of 
Management 

Initial Procedures.—TYhe important  pro- 
cedures are (1) examination for respiratory 
obstruction, (2) weighing the patient and 
injecting a narcotic intravenously, (3) typ- 
ing and cross matching blood for the pa 
tient and obtaining a complete blood count 
and hematocrit reading, (4) performing a 
cut-down, (5) initiating intravenous fluid 
therapy, (6) inserting and securing a uri 
nary catheter, (7) estimating the extent of 
burn and calculating the necessary intra 
venous fluids, and (8) administering anti 
tetanus therapy and antibiotics. 

The indications for tracheotomy are (1) 
early signs of respiratory obstruction, (2) 
history of prolonged smoke inhalation, and 
(3) extensive third-degree burns of — the 
face. Since edema is progressive for the 
first few postburn days, even minimal res 
piratory distress shortly following the burn 
requires an early tracheotomy. lollowing 
the procedure, tracheobronchial toilet can be 
accomplished more easily. A dose of 0.5 ce. 
7 1,000,000) units of 
aqueous penicillin in 10 ce. of saline is in 


of a solution of 


stilled into the tracheotomy tube every two 
hours in order to prevent infection and 
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keep secretions loose enough to facilitate 
aspiration. 

Morphine is administered to allay pain 
and fear. A good rule of thumb dosage is 
0.1 mg. per pound of body weight. The 
intravenous route of administration is pre- 
ferred. 

Children with burns of less than 10% 
of body surface do not require intravenous 
fluids if they are cooperative and are able 
to retain oral feedings. For more ex- 
tensively burned patients, a cut-down is 
performed with use of local anesthesia, 
threading a polyethylene tube of 18- or 
21-gauge into the basilic or saphenous vein. 
The tube is inserted for several inches to 
prevent displacement and to place the tip 
in a portion of the vessel with a large lumen. 
This probably minimizes the incidence of 
phlebitis. 

In young children a No. 8 to No. 12 F. 
urinary catheter is inserted with use of 
sterile technique. It is then taped into 
position in order to observe the child's 
hourly urinary output for the first few days. 
In older children a No. 14 loley catheter 
is used. The catheter should be removed 
about the fourth postburn day when a satis- 
factory oral intake has been achieved and 
a good urine flow is evident. The desir- 
able levels of urinary output are 10-20 ce. 
per hour in patients under one year of age, 
20-30 ce, per hour in patients from 1 to 
10 years of age, and 30-30 ce. per hour in 
the oldest age group. If the patient's uri- 
nary output drops below these levels be- 
cause of inadequate fluid therapy, the rapid 
infusion of 100-200 ce. of 5¢¢ dextrose in 
water will increase urine flow. If the blood 
pressure and urinary output both decrease, 
more colloid (preferably blood) should be 
rapidly infused. 

An estimate of the total amount of body 
surface burned is made, using the per 
centages derived by Lund and Browder 
(Table 4)." 


estimated, separating setond-degree from 


The depth of burn can be 


third-degree burns by their characteristics 
(Table 5). 





Taste 4. 
to Total Body Surface at Different Ages by Per Cent* 


Contstbution of Various Body Areas 


- —- Age, in Yr.————-——-—--- — 
Area Birth-1 1-4 5-9 10-14 15 Adult 
Head 19 17 13 11 9 7 
Neck 2 2 2 2 2 2 
Anterior trunk- 13 13 13 13 13 13 
Posterior trunk 13 13 13 13 13 13 
Buttocks. 5 5 5 5 5 5 
Genitalia 1 1 1 1 1 1 
Upper arms 8 8 8 Ss 8 8 
Forearms__. 6 6 6 6 6 6 
Hands 5 5 5 5 5 5 
Thighs 11 13 16 17 18 19 
Legs 10 10 11 12 13 14 
Feet s 7 7 7 7 7 


* From Lund and Browder, reference 19. 


Characteristics Differentiating Second- 
and Third-Degree Burns 


TABLE 5. 


Characteristic Second-Degree Burn Third-Degree Burn 


Color Pinkish-red Pearly-white, brown, 
charred 
Surface Moist Dry 


Sensation Pinprick produces Pinprick does not 


pain produce pain 


The principal aim in giving fluids dur- 
ing the first 48 hours is to maintain the 
circulating blood volume. It appears advan- 
tageous to fulfill the patient’s fluid require- 
ments with a minimal amount of fluid and 
sodium, since early therapy represents a 
load which must be later excreted as re- 
absorption overtakes capillary leakage at 
approximately 48 hours postburn. Exces- 
sive fluid and electrolyte therapy can cause 
pulmonary edema, which usually manifests 
itself from the fourth to the sixth day. 
Inadequate fluid therapy can cause hypo- 
tension or burn shock with fatal sequelae. 
The Brooke formula *° for fluid administra- 
tion of the first 24 hours postburn is 0.5 ce. 
of colloid ( blood, 


for each per cent of body surface burned 


plasma, or dextran) 
times body weight in kilograms, and 1.5 ce. 
of electrolyte (lactated-Ringer’s) for each 
per cent of body surface burned times body 


In addition, 5€¢ dex 


weight in kilograms. 
trose in Water is given in amounts indicated 
by Wallace (Table 6).°" 

lor burns of approximately 506¢ or 
more of the body surface, the fluid require 
ments calculated according to any formula 


will become excessive. The safe upper limit 
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TABLE 6.—Average Electrolite-Free Water Requirements for Various Ages 
During the First 24 Hours Following Burns* 


Average - Age, in Mo, - 
Amount Birth-3 3-H 6-9 9-12 
5% dextrose in water 
cc. 700 1000 1150 1200 


* After Wallace, reference 29. 


— , bd 
(in liters) for total volume ot electrolyte 
and colloid infused over the first 24 post- 
burn hours is equal to 10% of the preburn 
body weight (in kilograms).2° One should 
not continue to infuse past this limit unless 
there is definite evidence of insufficient fluid 
therapy. Infants do not handle saline as well 
as adults. 
Therefore, from zero to 2 years of age the 
calculated electrolyte requirement should be 
given as one-half electrolyte solution and 
one-half 5% dextrose in water. 

Since formation of edema fluid is most 
rapid in the first eight postburn hours, and 
then gradually decreases, one-half of the 
first day's total requirement of fluid is in- 
fused in the first eight hours and one- 
quarter in each of the next two eight-hour 
periods. Only one-half to two-thirds of 
the first day’s total fluid requirement is in- 
fused in the next 24 hours, and only one- 
quarter of the first day’s requirement. of 
colloids and electrolytes is given. The pa- 
tient is maintained predominantly on 5% 
dextrose in water after the first 48 hours. 

Patients with second-degree burns rarely 
require transfusions. Patients with over 
20% third-degree burns require transfusions 
equal to 10% to 20% of their estimated 
blood volume within the first 24 to 48 post- 
burn hours to replace the red blood cell 
destruction caused by the thermal trauma.?* 
Blood counts and hematocrit readings are 
obtained daily for the first two days, and 
three times a week thereafter. 

In major burns the oral route of therapy 
is not utilized for the first 24 to 48 hours 
because of the high incidence of paralytic 
ileus, nausea, and vomiting. Oral feedings, 
therefore, are usually started on the third 
postburn day. 


~ References 11 and 20. 
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— —Age, in Yr. —_ 
1-2 2-5 5-8 S-10 10-12 12-13 13-14 
1300 1400 1500 1600 1700 1800 2000 


A simplified method of following the 
patient’s progress during the first 24 to 48 
postburn hours is to have a chart at the 
bedside on which the nurse records the 


blood 


urinary output at hourly intervals. 


pressure, pulse, respirations, and 
Burns of less than 20% of body surface 
do not require elaborate laboratory tests, 
and their fluid requirements after 48 hours 
can usually be met by ad libitum oral in- 
take. In more extensive burns the. most 
important aids in determining the daily fluid 
requirement after the first 48 hours are 
the patient’s daily weight and serum sodium. 
The patient should be weighed before any 
fluid therapy is started and daily  there- 
after for at least one week. The well- 
treated patient will gain weight for the first 
two days and then start to lose, so that he 
is below his preburn weight by one week 
postburn. The serum sodium tends to fall 
to levels of about 135 ml&q. per liter in the 
well-treated burned patient) and remains 
there for several weeks. Values above 140 
mitq. per liter indicate a need for more 
electrolyte-free water therapy. Still higher 
serum sodium levels have been associated 
with hyperpyrexia, delirium, and other signs 
of dehydration. It is therefore advisable 
to obtain a daily serum sodium determina- 
tion for the first four days and then at two- 
day intervals for another week. 
Antitetanus therapy is mandatory. On 
admission, penicillin and streptomycin are 
started routinely. If a change in anti- 
biotic is indicated, therapy should be de- 
termined by the sensitivity of the bacterial 
flora on the burn wounds. In our expe 
rience, septicemia is a common cause of 
17 


death in burn patients.'* In order to make 


an early diagnosis, blood cultures should 
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be obtained whenever the patient’s temper- 
ature rises above 203 F. 

Cortisone and corticotropin are contra- 
indicated in burn patients unless there is 
definite evidence of adrenal insufficiency. 
These drugs do not decrease postburn capil- 
They are known to 
4 


lary permeability.** 
cause depression of antibody levels ' and 


mask the signs of serious  infections.! 


There is also some evidence that they may 


accentuate a negative nitrogen balance and 


retention of sodium.** 
After the completion of the 


Local Care. 












Fig. 1B. 


at 24 postburn days. The 


Photograph 


eschar has been removed 
and split-thickness | skin 
grafting was completed 
on the 17th day. At the 
time of this photograph 
there was complete skin 


coverage. 


urgent initial procedures, local care is car- 


ried out with the patient on a sterile sheet, 
with use of sterile instruments and gloves. 
The normal skin surrounding the burn is 
The 


gently with a solution of bland soap or 


shaved. burned areas are washed 
detergent on moist, gauze pads. All de- 
tached epidermis is removed and_ blisters 
are débrided. 
The decision must then be made as to 
occlusive dressings or exposure treatment, 
or a combination of the two (Figs. 1A, 


1B, and 1C). It is known that dressings 


Fig. IA—A_ 5-year- 
old white girl who ex- 
perienced a flame burn 


over 26% of her body 
surface. At three days 
postburn a good eschar 


has formed over the 


chest. This serves as a 
protective covering to the 
wound. A dressing has 
been applied to the cir- 
cumferential burn of the 
because it 


upper arm 


could not be easily ex- 


posed. 











Fig. 1C—Photograph at time of discharge. 
There is complete healing of the chest with only 
a slight contracture in the axilla that did not re- 
quire surgical correction. 
do not decrease the amount of fluid therapy 
needed for a burn patient,?° and that bacteria 
thrive in a dark, warm, moist environ- 
ment. Most major burns require adminis- 
tration of an anesthetic whenever a dressing 
is changed. This may be necessary at three- 
to four-day intervals in order to keep the 
burned area free of suppuration. The fre- 


{LI 


A, 


quent use of anesthesia is deleterious to 
the patient, and only a minimal use of 
anesthesia is made when the exposure 
method is selected. The exposure method 
provides a comfortable, dry, bacteria-resist- 
ant coverage within 48 to 
burning, when the exudate from the burn 
surface coagulates to form a crust. or 
eschar.!- Burns of only one surface of the 
body are particularly suitable for exposure, 
since the patient can usually be positioned 
in such a way that no part of the burn 
wound is in contact with the bedding. A 
circumferential burn of an extremity can be 
exposed by elevation. A patient with a 
circumferential burn of the trunk must be 
turned on a Bradford (lig. 2) or Stryker 
frame every hour or two until the exudate 
coagulates. Accurate weights are obtainable 
only when the exposure method is used, 
since varying amounts of exudate are ab- 
sorbed in bulky dressings. During the first 
48 hours after exposure the patient com- 
plains of some discomfort and chilling; but 
after the crust is formed, he is quite com- 
fortable. Occlusive dressings are used when 
there is a coexistent, soft-tissue wound. 
Positioning.— Because of the possibility of 
contractures, certain key positions of im- 
mobilization seem best for burned patients. 
Wire ladder 


or plaster splints may be incorporated in 


These are listed in Table 7. 


the dressings to maintain position. 
Preparation for Grafting. 
a third-degree burn gradually 


The eschar of 
separates 


from the underlying tissue by autolysis of 


Let hitid 





lig. 2.—Sketch of 
simple Bradford frame. 
This frame can be fab- 
ricated easily by any 
hospital maintenance 
shop and greatly simpli- 
fies nursing care of 


burned infants. A bed- 





pan can be easily slipped 
in between the frame and 








the mattress. 
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TaBLeE 7.—Position of Choice for Immobilization 
of Various Burned Areas 


Area Site of Injury Position of Choice 
Neck Anterior Marked extension 20° 
Posterior flexion 


Shoulder Extensor surface Arm at side of the body 


Axilla 135° abduction 
Elbow Extensor surface Less than 90° flexion 180° 
Anticubital space extension 
Wrist Volar aspect 60° dorsiflexion 
Dorsum 20° volar flexion 
Fingers Dorsum M-P joints, 90° flexion 
I-P joints, 45° flexion 
Volar Extension 
Thumb Dorsum Abducted and at 30° 
flexion 
Volar Abducted and extension 
Hip Anterior Neutral 
Posterior 45° flexion 
Knee Anterior 90° flexion 
Posterior Extension 
Ankle Dorsum Plantar flexion 


Anter.or Dorsiflexion 


the strands of connective tissue which ex- 
tend from the eschar into the subcutaneous 
fat. This process becomes evident in the 
third to fourth postburn week. In moder- 
ate-sized burns, when the skin is translucent 
and the subcutaneous fat and thrombosed 
veins can be seen through the skin, a plane 
of cleavage is easily established and_ the 
eschar can be excised surgically with mini- 
mal trauma and negligible blood loss as 
early as four or five days after burning. 
Usually after three weeks granulation 
After 
eschar removal and one or two subsequent 


tissue has formed under the eschar. 


dressing changes, grafting can be carried 
out. Granulating surfaces are never ex- 
posed. A fine-mesh gauze pressure dressing 
prevents granulations from becoming boggy 
and) = edematous. — Frequently, — fine-mesh 
gauze impregnated with a broad-spectrum 
antibiotic is placed on a granulating surface 
to prepare it for grafting. This procedure 
appears to improve graft takes.’ 
Continuous wet dressings are not used 
routinely because they cause maceration and 
provide a favorable medium for bacterial 
proliferation. Cultures of the granulating 
surface are taken at each change of dress- 
ing, and grafting is avoided in the presence 


of B-hemolytic streptococci." 


Grafting.—The choice of donor sites, in 
large measure, is influenced by the configu- 
ration of the burn. Whenever possible, 
grafts are taken from only one side of the 
body at a time in order that the donor 
sites may be exposed more easily. In order 
of preference, donor sites are as follows: 
(1) thighs, (2) chest and abdomen, (3) 
back, (4) lower leg, (5) upper extremity. 
In large burns occasionally it is necessary to 
use the same donor site for two or more 
The thick skin over the 


back is ideally suited for this purpose. The 


crops ot grafts. 


Brown electric dermatome is easy to use 
and rapid. In order to obtain good grafts 
from skin over the rib cage and other ir- 
regular surfaces, the subcutaneous fat is 
infiltrated with isotonic saline, with use of 
Pitkin 


smooth surface. 


syringes, in order to provide a 


I*-ine-mesh 


( 4-in. roller 


bandage) are applied to the fresh donor 


gauze strips 
sites. These are covered with warm, saline- 
soaked laparotomy pads for hemostasis. At 
the end of the operation, the pads are re- 
moved and the donor sites are left exposed. 
In 24 hours the blood-impregnated, fine- 
mesh gauze forms a hard dry cover, which 
gradually peels off in 10 to 14 days as 
epithelization proceeds beneath it.* 

The grafts are applied as sheets of skin 
rather than postage-stamp-size grafts, ex- 
cept in extensive burns. 


very The grafts 


are spread out on fine-mesh gauze, with 
the raw surface up. They are then applied 
to the granulating area, and _ all 
folds 


wrinkles 
and are smoothed 


carefully out. 


Grafts are rarely sutured in place except 
on the face and fingers and on areas of 
motion. They are usually held in place 
with a large bulky dressing. Occasionally 
grafts in particularly difficult areas are held 
in place by tying multiple, long sutures over 
a gauze stent. 

In extensive burns, cadaver homografts 
are indicated where sufficient autografts 
cannot be obtained to cover granulating sur- 
faces.§ Cadaver been 


homografts have 


§ References 2 and 7. 
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applied to three of the patients in this 
pediatric series. The grafts were removed 
than 10 
operating room under sterile conditions. 


less hours post mortem in an 
These homografts remain in place from 
three to five weeks and supply a covering 
which is indistinguishable from autografts 
until they start to slough. Homografts may 
be removed at any time and be replaced 
by autografts. 
Supportive Measures. 
must be paid to the patient’s dietary intake. 


‘Special attention 


If he cannot be encouraged to take suff- 
cient oral feeding, a plastic nasogastric tube 
The that 
occurs in severely burned patients, because 


should be inserted. debilitation 
of prolonged negative nitrogen balance and 
weight loss, may be minimized by the use 
of a high-protein, high-vitamin, high-caloric 
diet." For patients with burns of less than 
20% of body surface a 50% increase in 
the National 
mended Dietary Allowances (for normal 


Research Council's ® Recom- 


children) of calories, nitrogen, and vitamins 


should be used. For patients with more 
100% 


[If tube feedings are 


extensive burns a increase in these 


values is beneficial. 
necessary, they can be a liquid mixture or 
food from the patient’s tray run through 
a Waring Blendor and then injected 
through the feeding tube at hourly intervals. 

Hematocrit readings are obtained three 
times a week and should be maintained be- 
tween 46 and 50.° Patients with extensive 
burns usually require two to three blood 
transfusions per week, totaling about 25% 
addi- 


of their estimated blood volume, in 


tion to replacement of operative blood 
losses, in order to keep their blood volume 
at normal levels until skin coverage is com- 
pleted. 

Physical and occupational therapy are 
started as early as possible. Exercises and 
supervised play improve a patient’s mental 
outlook and aid in increasing the range of 
motion of joints limited by early contrac- 
tures. 
care of 


Prevention.—Hospital burned 


children is a prolonged and costly affair. 
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The old saying, “An ounce of prevention 
is worth a pound of cure,” is exceptionally 
applicable to burns. Children are quite 
prone to burns and scalds, and great care 
should be taken to protect them from all 
fire hazards. The responsibility for burns 
in children rests mostly upon adults. Paren- 
tal education should be directed toward 
avoidance of use of any heating appliance 
which does not have a protective screening 
over the heating element. Matches and in- 
Hammable liquids should be kept out of 
reach. Children should not be allowed 
underfoot in the kitchen while cooking is 
going on. Clothing with high flammability 
(cotton, linen, viscose rayon ) should not be 


purchased. 


Summary 
During the past five years 85 children 
hospitalized because of second- and_third- 
degree burns were treated by the Surgical 
Unit. 
ranging in age from 1 month to 14 years, 


Research In this group of patients, 
a probit analysis showed that the LD5» was 
a 55% body surface burn. 

estimation of replacement therapy for 
the first 24 hours was made according to 
the Brooke formula and was administered 
with reference to the clinical response of 
the patient. 

The method for caring for 
burn wound was the method of choice in 
most 

The 


donor sites proved to be most advantageous. 


exposure 


instances, with excellent results. 


exposure method for caring for 
Cadaver homografts have been used as 


a life-saving measure for patients with 
very extensive burns. 

A summary and analysis of the clinical 
data are presented, as well as a discussion 
of practical considerations in’ management 


of burned children. 
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eroneus olongus 
Its Relation to the Giant Peroneal Tubercle 


MICHAEL BURMAN, M.D., New York 


Subcutaneous rupture of a medial or 
lateral inframalleolar tendon is unusual, 
even more so than the subcutaneous tear 
of a dorsiflexor tendon of the foot. Key 
found such a partial tear of the tibialis 
posticus tendon in a man who had turned 
his left ankle. The records of the Hospital 
for Joint Diseases in 1947-1952, inclusive, 
gave only one example of a complete tear 
of the tibialis posticus tendon, the sequel 
of rheumatoid tenosynovitis, in a woman of 
47. 

A partial tear of the peroneous longus 
tendon is described in significant association 


with a giant peroneal tubercle. 


Report of a Case 


A man,* 38 years old, felt occasional knife-like 
pain on the outer side of his right heel in the 
inframalleolar swelling, noted since the age of 3 
years. At 4 years, scraping of the shin bone had 
been done, apparently for infection. Up to a 
month before his admission, on Feb. 9, 1953, he 
had had no pain and could work eight hours a 
day. 

He walked on the outer side of the foot and 
kept his right heel off the ground. The equinovarus 
deformity could not be passively corrected. A 
large tender swelling overlay a peroneal tubercle 
which projected as a hillock from the lateral side 
of the heel bone. The external malleolus was 
large. The asymptomatic left peroneal tubercle 
was less enlarged, and the peroneal sheath was 
slightly thickened. 

The right knee showed a valgus deformity of 
10 degrees, which could be passively increased 


Submitted for publication July 8, 1955. 
From the Hospital for Joint Diseases. 
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1 yo of the ym of the 


to 15-20 degrees. The leg seemed displaced some- 
what laterally on the thigh. The high, laterally 
grating patella moved laterally in flexion and 
medially in extension. Movement of the joint was 
almost full. As the patient bent the knee, the leg 
rotated externally. At 90 degrees, the leg was 
held in external rotation of 45 degrees, passive 
internal rotation being 40 degrees short of the 
neutral position. The head of the fibula lay 
above the level of the joint line. The calf showed 
many scars. The right lower extremity was 4 in. 
shorter than the left, most of the shortening being 
in the leg. The left knee was normal. 

The roentgenograms are reproduced as Figures 
1 to 6, inclusive. 


Operation was done bloodlessly, on Feb. 16, 
1953, through a lateral curved incision which 
followed the line of the peroneal tendons from the 
external malleolus to the cuboid bone. ‘There was 
a little fluid in the peroneal sheath. The peroneus 
longus tendon was partially torn in oblique line 
distal to the peroneal tubercle. Between this 
tubercle and the cuboid there was a great pro- 
liferative reaction of the synovial sheath, which 
adhered to the torn and hemorrhagic tendon. 
The fibrous sheath in this part was also thickened 
and adherent. The tendon was swollen proximally 
to the site of tear. 

The enlarged peroneal tubercle was reduced in 
size with the bone biter. The torn part of the 
tendon was resected, and the proximal stump of 
the peroneus longus tendon was passed through 
a slit in the peroneus brevis tendon and joined 
to it. The distal stump of the peroneus longus 
tendon was fastened to the cuboid. 


On April &, 1954, the patient had no pain and 
could walk any distance. He had returned to his 
work as a meat packer. He wore an inner bar 
brace with an outer strap, and he walked well 
with this support. Without shoes, he stood in 
varus but put weight on his heel. There was very 
little subtalar joint motion, no tenderness over 
the peroneal tubercle, and no thickening of the 
peroneal sheath. 


AR OF PERONEUS LONGUS TENDON 


Fig. 1—The quasi anteroposterior roentgeno- 


gram of the right knee taken on Feb. 11, 1953, 
revealed the somewhat laterally seen femur seated 
articular surface of the tibia, 


on the biconcave 


seen in almost anteroposterior view. (This roent- 
genogram confirmed the position of external ro- 
tation of the leg which, brought to the neutral 


position, demanded an oblique position of the 


The high patella, seen obliquely 
The 


condyle showed an exostosis on the medial part 


femur. ) was 


laterally placed. medially depressed tibial 


of the metaphysis. The biconcave articular sur- 


face of the tibia was in effect laterally and 


posteriorly extended by the high fibular head, 


which became part of the knee joint—the 
knee. The 
tibial 


indicated by the lesser density of the medial tibial 


now 


echidna type of weight was borne 


mainly on the lateral condyle. This was 
condyle, the greater thickness of the posterior and 
lateral cortex of the tibia, and the adjacent 

cented longitudinal trabeculae of the cancellous 
bone, as well as by several major transverse lines 
of sclerosis. There was an irregularly oval zone 
of rarefaction in the medial tibial metaphysis ex- 
and medially 


tending proximally into the joint 


into the exostosis. 


cave articular surface of the tibia and its postero- 
lateral extension into the fibular-femoral joint. 


Fig. 3.—The sesamoid view 
laterally slipped over a_ lateral 
which is not flat. 


shows a patella 
femoral condyle 
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Fig. 4—The tunnel view emphasizes the joint 
the fibula makes with the temur. The medial 
femoral condyle is flat 





Fig. 5.—Roentgenogram of the right ankle taken 
on Feb, 12, 1953. The external malleolus is low. 
The talus is tilted medially in the mortise. 


Fig. 6.—Axial view of 
each heel bone. Each 
peroneal tubercle is well 
developed, the right one 
heing larger than the 
left. 











TEAR OF PERONEUS LONGUS TENDON 


Comment 


The tendon tore between the two fixed 
bony points of the tubercle and the cuboid 
when, by sudden inversion of the foot 
(or repeated inversion movements), it was 
unnaturally stretched over the pulley of the 
giant peroneal tubercle. The mechanically 
unstable varus position of the foot favored 
this. 

The correlation between the deformities 
of the knee and foot and the tear of the 
the fibula, a 


sequel of the antecedent osteomyelitis of the 


peroneal tendon was long 


right tibia. The inclusion of the fibula in 
the knee joint meant a lateral extension of 
the tibial surface, which, made biconcave by 
the 


motion laterally. The change in curvature of 


this extension, displaced center of 


the knee joint and in its direction gave 
the sequential tetrad of deformity—lateral 


shift of the leg, its external rotation, valgus 


of the knee, and the lateral slip of the 
patella. 
The foot was thrust into varus by the 


long fibula. The peroneal muscles grew in 
length and power pari passu with the long 
fibula. Its pulleys enlarged to meet the 
demand of greater peroneal bulk. An in- 
crease in the angle of bend of the peroneus 


longus tendon at the peroneal tubercle (and 





followed enlarge- 
The 


the external malleolus) 


ment of the tubercle. pressure or 


stabilizing component of muscle force 
which holds the tendon to the heel bone be- 
came greater as the tension component 
lessened. The effect of this pressure was 


hypertrophy of the congenitally enlarged 
One the 
syndrome of the long fibula without pseu- 


peroneal tubercle. may call this 
doarthrosis of the tibia. Other events may 
take place in the syndrome of the long 
fibula with pseudoarthrosis of the tibia, but 


these are not pertinent here. 
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ROBERT S. CAPPER, M.D. 
and 
J. HAROLD CHEEK, M.D., Dallas, Texas 


Acute appendicitis is one of the com- 
monest abdominal surgical diseases, the 
etiology of which is only fairly well estab- 
lished. As shown in the experimental work 
of Wangensteen and Bowers,’ the two im- 
portant etiologic factors are obstruction and 
infection, and the finding of acute appendi- 
citis without both factors is rare. Boyd * 
has stated that while concretions or fecaliths 
are the cause of the obstruction in about 
80% of the cases, other causes may also 
be found. Among the commoner causes are 
obstruction due to lymphoid hyperplasia, 
fibrous bands, and masses of intraluminal 
parasites, primarily Oxyuris vermicularis. 

The occasional finding of tumor as the 
cause of obstruction has been reported.* 
Among the most important of these are car- 
cinoids or argentaffinomas. Lee and Blain 
report an incidence of about 0.2% in un- 
selected cases. Primary carcinoma of the 
appendix, in rare instances, may be the 
cause of the obstruction leading to acute 
appendicitis, The reported cases of meta- 
static tumor causing acute appendicitis are 
rare.t The present case is only the fifth 
which we have been able to find in a review 
of the available literature, and the second 
from carcinoma of the breast. 

Submitted for publication Oct. 17, 1955, 

From the Department of Surgery, Baylor Uni- 
versity Hospital, Dallas, Texas. 
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Report of a Case 
The patient, a 36-year-old Negro woman, was 
admitted to Baylor University Hospital on Jan. 
13, 1955, with the chief complaint of pain in 
the lower abdomen of 24 hours’ duration. The 
patient had been well until the onset of symptoms 
lower abdominal 


consisting of mild cramping 


pain. This pain had been of rather rapid onset 
and had been localized to the lower abdomen, 
later becoming localized to the right lower quad 
rant for a period of some 12 hours. Following 
the onset of pain she vomited on two or three 
oceasions. She had two bowel movements with 
little relief of pain. She continued to be com- 
pletely anorectic for the period of time from the 
onset of her symptoms. 

Past history revealed no previous attacks sim 
ilar to this, and there had been no history of 
any gastrointestinal disturbances. Her menstrual 
history was not abnormal in any respect. In July, 
1954, the patient had heen admitted to the hos- 
pital with a large right breast tumor which proved 
to be carcinoma. According to the criteria of 
Haagensen and Stout this was inoperable. Be- 
cause of the large size of the tumor mass a right 
simple mastectomy was done. This was followed 
by x-ray therapy by the radiology department, 
the patient receiving a total dosage of 6,000 r of 
radiation. 

Physical examination on this admission showed 
a well-nourished Negro woman in moderate dis- 
tress. Temperature was 99.6 F. Physical examina 
tion was negative except for the absence of the 
right breast. There was a 2 em. nodule within 
the left breast at this examination. The abdomen 
showed a marked right lower quadrant tender 
ness with referred, rebound, and percussion and 
cough tenderness in the same area. No bowel 
sounds could be heard. No abdominal 
could be felt. 


masses 
There was no rigidity at this time 


Several small subcutaneous nodules were _ felt 


over the left chest and abdomen. 

Rectal examination revealed some tenderness 
on the right side. 

Pelvic examination was negative except that 
the left ovary felt enlarged and hard. There was 
some tenderness posteriorly on the right side also 
studies 


Laboratory showed a hemoglobin of 


10.5 em. per 100 cec.; 3,650,000 RBC, 4,650 WBC 
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APPENDICEAL METASTASES IN BREAST CARCINOMA 


with 62% adult polymorphonuclear leucocytes, 
24% immature polymorphonuclear leucocytes, and 
6% monocytes. 

The impression upon admission was acute ap- 
pendicitis, probably with perforation. The patient 
was given 1,000 cc. of lactated Ringer’s injection 
and was taken to surgery on the afternoon of 
When the opened 
through a McBurney’s incision, the peritoneal 


admission. abdomen was 
cavity was found to contain considerable amber 
fluid. The appendix was found to be the site of 
acute diffuse suppurative disease distal to the 
junction of the proximal and middle third of the 
appendix. At this point there was a small 1.0 cm. 
hard mass which could be felt. The appendix was 
removed and a bilateral oophorectomy, which had 
been planned prior to surgery, was done. This 
latter procedure had been urged for several 
months for therapeutic reasons but had been re- 
fused previous to this time. The ovaries grossly 
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Fig. 1.—Photomicro- 
graph of the nodule ob- 
structing the appendix. 
This shows metastatic 
carcinoma from the 
breast with similar his- 
tological picture to that 
of previously biopsied 
metastases. Reduced 
about 2/5 from imag. 


x 130. 
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showed metastatic carcinoma, and this observation 
was confirmed by microscopic examination. Mul- 
tiple small metastatic peritoneal nodules were felt 
adjacent to the area of the incision. The post- 
operative course was uneventful. 

Pathological Findings —The pathology report 
on the specimen was as follows: 

Gross Findings: The appendix is some 11 cm. 
in length. The distal two-thirds of the organ ap- 
pears gangrenous with definite areas of fibrinous 
deposits and roughened serosa. The proximal 
one-third appears smooth and normal in color 
and size. An area of induration is present at the 
junction of the proximal and middle thirds. Sec- 
tions reveal a dense thickened wall and a very 
small lumen. Sections distally reveal a thin wall 
and a large lumen filled with purulent material. 
The mesentery of the appendix is edematous in 
this area, firm in consistency, and gray on cross 


section. 
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Fig. | 2.—Photomicro- 
graph of the wall of the 
appendix distal to the 
metastatic nodule. This 
shows the edema and 
diffuse infiltration of the 
wall with polymorpho- 
nuclear leucocytes. Re- 
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Microscopic Findings: Sections taken through 
the nodule for study reveal the submucosa and 
muscularis mucosa to be almost entirely replaced 
by metastatic tumor cells with marked encroach- 
ment on the lumen (Fig. 1). Sections from the 
distal end of the appendix reveal a patent lumen 
which is filled with necrotic material, including 
an abundance of polymorphonuclear leucocytes. 
There is marked atrophy of the glands of the 
appendix. There is edema and diffuse infiltration 
of the wall with polymorphonuclear leucocytes. 
An occasional tumor cell can be seen (Fig. 2). 

Final Diagnosis.—Appendix ; metastatic carci- 
noma with obstruction of the lumen and acute 
suppurative appendicitis.£ 


Comment 


Although the incidental finding of meta- 
static tumor in an appendix has been pre- 
viously described, notably by Cabot,§ Balker 
' and Maisel and Foot,!” the 
first reported case of this entity manifesting 
in acute appendicitis was that of Oldfield.” 


and Shapiro, 


He reported a 40-year-old woman who had 
a radical mastectomy three years previously 
and presented with symptoms of acute ap- 
pendicitis. At surgery a perforated appen- 
dix was removed, and the thickened wall 
revealed infiltrating tumor cells. 

Roberts '* reported a patient with no 
previous history of cancer who presented 
the symptoms and signs of appendicitis but 
died of a myocardial infarction before sur- 
gery could be done. Autopsy in this case 
disclosed an intracecal carcinoma with in- 
filtration of tumor cells into the wall of 
the appendix. This probably does not rep- 
resent true metastatic carcinoma. Goldfarb 
and Zuckner ‘ cited a 46-year-old man with 
known carcinoma of the stomach who mani- 
fested symptoms and signs of acute appen- 
dicitis. The patient was taken to surgery, 
and at operation a perforated appendix 
was removed, Sections of this organ re- 
vealed malignant cells throughout the sub- 
mucosal, muscularis, and subserosal layers, 


t Review of these sections by Dr. C. E. Gordon, 
pathologist, and comparison with sections from 
the breast, nodes, and subcutaneous tissue showed 
the same histological pattern of duct-cell carcinoma 
from the breast. 


§$ References 3, 4, and 5, 
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while the distal portion of the appendix re- 
vealed a typical acute gangrenous picture. 
Costello and Saxton ® had one patient who 
developed symptoms and signs of acute 
appendicitis. At surgery evidence of ab- 
dominal carcinomatosis was found along 
with an appendiceal abscess. Tissue exam- 
ination revealed acute appendicitis with 
nests of malignant cells in the subserosa 
and muscularis mucosa. The site of primary 
carcinoma was not determined until one 
month later when the patient was re-ex- 
plored and a primary carcinoma of the 
ovary was found. 

Pathologically, all cases reported have 
shown a similar microscopic picture. The 
findings include a normal mucosa with in- 
filtration of metastatic tumor cells into the 
submucosa, muscularis mucosa, and sub- 
serosa, causing a markedly constricted 
appendiceal lumen with the presence of an 
acute inflammatory process distal to the 
point of obstruction. 

The case presented appears to be the 
second reported case of acute appendicitis 
secondary to metastatic carcinoma of the 
breast. The rarity of occurrence of this 
condition justifies this presentation. It is 
likely that acute appendicitis from blood- 
borne metastatic carcinoma of the breast 
occurs more frequently than is apparent. 
While the preoperative diagnosis of acute 
appendicitis was made in our case, we be- 
lieve it to be only coincidental with her 
widespread metastases, and it was not until 
surgery that the true mechanism of her 
disease was recognized, i.c., obstruction of 
the appendiceal lumen by metastatic tumor 


with resultant acute inflammation distally. 


Summary 
A case of acute appendicitis secondary to 
metastatic carcinoma of the breast is pre- 
sented. The etiology of acute appendicitis 
is reviewed. The reported cases in the liter- 
ature as well as the presented case are dis- 


cussed. 
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A Historical Review 
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The hepatorenal syndrome has been the 
subject of controversy for many years. The 
diversity of opinion ranges from complete 
denial of the disease to full acceptance. 
Many authors are loath to make the diag- 
nosis of hepatorenal syndrome on clinical 
findings alone, maintaining that only rarely 
were they able to verify the diagnosis at 
autopsy. Others feel that the clinical syn- 
drome is a real entity, maintaining that the 
condition is commoner than is appreciated.* 
To many it has become a wastebasket diag- 
nosis to explain all obscure complications in 
patients with biliary tract and hepatic dis- 
ease. These differences of opinion, together 
with an incomplete understanding of the 
disease, have rendered the term meaningless. 

In recent years, except for a few case re- 
ports, very few publications have appeared 
in the American literature concerning the 
hepatorenal syndrome. A discussion of the 
disease with a review of the literature 
seenls pertinent at this time. 

The term hepatorenal 
coined by Merklen in 1913. 


time the condition was 


syndrome was 

Prior to this 
deser!bed more 
vaguely as the renal complications of ob- 
structive jaundice, The hepatorenal syn- 
drome has many synonyms, some of which 
are urohepatic syndrome, hepatourologic 
syndrome, hepatic death, and cholemic ne- 
phrosis and bile nephrosis. This wide 
variety of terms has added to the confusion 
already associated with the hepatorenal syn- 
drome. Thus, some authors have attempted 
to distinguish between cholemic nephrosis 
and the hepatorenal syndrome. Wilensky and 
Colp * and Helwig and Schutz !* are of the 

Submitted for publication Oct. 10, 1955, 
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opinion that the term cholemic nephrosis 
should be abandoned, since jaundice is not 
an essential feature of the disease. Wil- 
bur,'!* in an article on bile nephrosis, em- 
phasizes that jaundice is usually but not 
always present. 


Early Reports 
Quincke and Nothnagel,} in 1899, stated 
that the association of renal tubular injury 
and obstructive jaundice was a well-known 
In 1922, Walters and Par- 
ham®* reported three cases of obstructive 


phenomenon. 


jaundice with the development of progres- 
sive uremia, two of which followed surgery, 
while the third occurred without surgery. 
Dourmashkin,® in 1928, reported on three 
cases of urethral instrumentation in patients 
with underlying hepatic cirrhosis. Two pa 
tients developed jaundice, oliguria, uremia, 
and death. Autopsy revealed evidence of 
renal tubular degeneration. The third pa- 
tient developed a transient jaundice and 
subsequently recovered. Several — similar 
cases were reported by 
1929, 


itz-Hugh,! in 
Kerr and Rusk? noted liver injury 
and parenchymatous degeneration of the 
kidneys in a patient with hyperthyroidism. 
Helwig and Orr! reported a case of trau- 
matic necrosis of the liver with associated 
renal tubvlar injury. As more cases of 
renal complications following biliary and 
hepatic injury were reported, close at- 
tention was paid to the clinical manifesta- 
tions. The clinical and pathological findings 
were classically reviewed by Wilensky and 
Colp,* Helwig and Schutz,'* Boyce and Me 
Ietridge,’” and Wilensky.'® 


Clinical and Pathological Manifestations 
In the classical communications on the 


hepatorenal syndrome, surgery for choleli 


+ Cited by Haessler, Rous, and Broun? 
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HEPATORENAL SYNDROME 


thiasis, cholecystitis, and obstructive jaun- 
dice believed to be the 
precipitating factor. It has subsequently 
been seen in association with liver disease of 


was principal 


any etiology. These include prolonged 
obstructive jaundice, cholelithiasis, chole- 
cystitis, biliary tract surgery, viral hepatitis, 
acute yellow atrophy, chloroform poisoning, 
carbon tetrachloride poisoning, phenacemide 
(Phenurone) toxicity, sulfonamide toxicity, 
thyrotoxicosis, extensive burns, and in asso- 
ciation with profound shock and anoxia as 
seen, for example, in obstetrical hemorrhage. 
Patients suffering from this complication 
have been placed into two major groups, as 
follows: 
Group 1.—This group includes those pa- 
tients who die within 48 hours after biliary 
tract surgery, with profound coma and an 
elevated temperature. At autopsy there is 
extensive necrosis of the liver. This is the 
death. 


properly be classified as cases of the hep- 


so-called liver These should not 
atorenal syndrome, in my opinion. 

Group 2.—This group of patients survives 
biliary tract surgery and does well for four 
or five days, at which time their condition 
begins to deteriorate, with findings of both 
hepatic and renal insufficiency—the hepa- 
torenal syndrome. 

The clinical findings in this group include 
abdominal distention, and an elevation of 
the pulse rate to 100-120; temperature of 
100-102. F; 


eylindruria, albuminuria, and a rise in the 


mild hypertension, oliguria, 


nonprotein nitrogen. Stupor and coma 
follow. The patient may progress into 


complete anuria and death, or he may re 
cover, Jaundice may or may not be present. 
Usually there is poor wound-healing. Not 
all patients die of the disease. Jones," in 
1935, cited the prognostic significance of 
spontaneous diuresis in acute and subacute 
liver disease. 

In those patients who die of the disease, 
autopsy reveals generalized edema, poor 
The 


M icroscopically, 


wound-healing, and usually, jaundice. 
liver is slightly enlarged. 
there is fatty degeneration, cloudy swelling, 
and focal hemorrhage. 


The kidneys are 





The 


enlarged, and the capsule is tense. 
cortical zone is pale, in contrast to the deep 
purple color of the papillary portions of the 
Microscopically, the glomeruli are 
essentially intact. The proximal convoluted 
tubules and loops of Henle show varying 
degrees of parenchymatous degeneration. 


medulla. 


Granular and albuminous precipitate and 
pale casts are seen in the collecting tubules. 
Varying degrees of tubular epithelial de- 
generation are seen. 

A knowledge of the historical background 
of the tubular 
nephrosis (lower nephron nephrosis) will 


condition known as acute 

afford a better understanding of the hepa- 

torenal syndrome. 
Moon *# the 


The classical presentation on kidney 


cites following significant 


facts: 
disease by Bright in 1825 reveals a deserip- 
tion of the morbid anatomy which is strik- 
tubular 


similar to that in acute 


The description of the pathology 


ingly 
nephrosis. 
in Bright’s disease by Conheim, in 1880, 
and by Osler, in 1892, conforms with the 
findings seen in acute tubular nephrosis. In 
1899, Senator noted that Bright’s disease 
was used synonymously with the term acute 
desquamative, epithelial, tubular nephritis. 
These authors listed the following etiologi- 
cal factors: cholera, acute infections, febrile 
diseases, extensive wounds, poisoning, toxe 
mia of pregnancy, and obstructive jaundice. 

In 1941, Bywaters and Beall °° and By- 
21 


waters and Dible 7! reported on several cases 


of the crush syndrome. It was their care- 
ful correlation of the clinical and patho- 
that 
interest in acute renal insufficiency. 


logical findings revived widespread 
Lucke, 
in 1946.2? summarized the various disease 
states with manifestations of acute renal 
insufficiency and renal tubular nephrosis and 
coined the term “lower nephron nephrosis.” 
He lists the following disease states asso 
the 


noncrushing injury, nontraumatic myoglob 


ciated with disease: crushing injury, 


ulinuria, burns, poisoning, incompatible 


blood 


vism, sulfonamide toxicity, heat stroke, and 


transfusions, blackwater fever, fa- 


uteroplacental apoplexy. Shock and anoxia 
are believed to be important contributory 
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factors. He makes no mention of hepatic 
It was sub- 
sequently pointed out that any segment of 


the tubule may be damaged, and not neces- 


injury as an etiological factor. 


sarily the lower nephron segment of the 
tubule. The term “acute tubular nephrosis” 
is therefore considered a better term. 

It is of interest to note that in many re- 
ports on the various disease states resulting 
in acute tubular nephrosis minor changes 
were also noted in the liver. The signifi- 
cance of these changes in the liver is not 
clearly understood. 

The pathological findings in the kidneys 
both in acute tubular nephrosis and in the 
hepatorenal syndrome are identical. 


Experimental Literature 
The experimental observations have sub 
stantiated the clinical impressions. In ex 
perimental studies on chloroform. toxicity, 


central necrosis was found in the. liver, 
while moderate grades of fatty degenera 
tion were noted in the kidneys. Other 


studies revealed that: phenolsulfonphthalein 
(PSP) was inactivated by the normal liver, 
whereas in liver disease PSP was excreted 
The 


increased 


mm excess amounts by the kidneys. 
renal exeretion of PSP was not 
in simple uncomplicated jaundice. 

Total hepatectomy frequently was fol- 
lowed by anuria in dogs. Ligation of the 
left portal vein in dogs with resulting atro 
phy of three-fourths of the liver usually 
death in 48 
marked degenerative tubular changes are 
found in the kidneys. David 


observed that the intravenous injection 


causes hours. At necropsy 


Mason and 


son 
of extracts of normal liver in dogs was 
without prolonged toxic effect, whereas the 
injection of autolyzed liver uniformly re 
sulted in’ death. 
iB) 


Thompson, Frazier, and 
experimentally ligated the com 
mon duct in dogs. 


Ravdin 
At autopsy, in the Kid 
ney sections, the glomeruli were essentially 
normal, The dilated, with 


compression of the lining epithelium. Vae 


tubules were 
uolation, fragmentation, and desquamation 
in the tubular epithelium were seen. A few 
casts were seen in the tubules. | In 
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instances the renal cells were bile-stained. 

The precise nature of the nephrotoxic 
substance in hepatic disease has not yet been 
identified. However, the work of Boyce 
and Mcletridge!® has shed considerable 
light on the nature of the substance. These 
investigators made an alcohol and a saline 
extract of the liver of patients who had died 
with the clinical and pathological picture of 
“liver death,” and they injected the material 
into dogs. The dogs receiving the alcohol 
extract showed neither hepatic nor renal 
changes, whereas the dogs injected with the 
saline extract developed the typical clinical 
and pathological finding seen in the hepa 


torenal syndrome. 


Pathological Physiology 

An understanding of the significant vascu 
lar differences between the liver and_ the 
kidneys offers an explanation for many ob 
scure findings in acute tubular nephrosis 
and in the hepatorenal syndrome. 

The liver receives most of its blood sup 
ply from the portal vein, a much smaller 
amount of blood entering the liver by way 
In contrast, the kid 
blood 


injured 


of the hepatic artery. 


neys receive a tremendous arterial 


supply. Toxic materials from 
muscle, liver, mismatched blood transfusions, 
and inhaled poisons are transported to. the 
kidneys directly via the systemic circulation 
in massive doses. A much smaller amount 
of systemic blood and toxic material is car 
ried directly to the liver, “This may account 
in part for the minor changes seen in the 
liver in cases of acute tubular nephrosis. 
Ingested toxins, such as) carbon tetra 
chloride, and toxic breakdown products. of 
diseased viscera which drain into the liver 
via the portal vein produce major changes in 
the liver. ‘Toxic substances from the in 
jured liver subsequently enter the systemic 
circulation and proceed to the kidneys in 
massive doses, with resulting tubular in 
jury. In many instances, the hepatotoxic 
agents are also nephrotoxic, so that two 
factors precipitate the renal failure. 
both 


acute tubular nephrosis and in the hepatore 


The nonprotein nitrogen rises. in 
s 




















HEPATORENAL SYNDROME 


The bloc vd 


usually rises in simple acute tubular ne- 


nal syndrome. urea nitrogen 


phrosis. In the hepatorenal syndrome, the 
BUN may be normal or subnormal owing to 
the failing ability of the liver to manu 
facture those products which constitute the 
blood urea nitrogen. 

The 


rarely 


diagnosis of hepatorenal syndrome ts 
made today. For the most part, this 
is due to a failure to recognize the sequence 
that 
Another reason for the relative rarity of 


of events constitutes the condition. 
the disease is the tremendous reserve capac- 
that 90 
of liver function must be destroyed before 
It is believed that, 


ity of the liver. It is estimated 
signs of failure appear. 
with a better understanding of liver disease 
and the clinical manifestations of hepatic 
failure and acute tubular nephrosis, more 
cases of hepatorenal syndrome will be recog 


nized and diagnosed. 


Summary 
A review of the historical development 
of the hepatorenal syndrome and acute tubu 
lar nephrosis is presented, with emphasis on 
the clinical and pathological manifestations. 
The various disease states associated with 
the hepatorenal syndrome are mentioned. 
The 


briefly reviewed. 


extensive experimental literature is 
The vascular peculiarities 
of the liver and kidneys are mentioned to 
gain a better insight into the pathogenesis. 

The review of the historical, clinical, and 
experimental literature leads to the con 
clusion that the hepatorenal syndrome is 
simply acute tubular nephrosis precipitated 
by hepatic insufficiency. 

1681 Cranston St 
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Thyroid Gland 


Report of Nine New Cases 


DONALD C. COLLINS, B.A., M.D., M.S. (Path. 
& Surg.), Sc.D., Hollywood, Calif. 


Until recently, Hirthle-cell tumors of the 
thyroid gland were believed to be quite rare. 
As late as 1951, Chesky, Dreese, and Hell- 


S 


wig * could find only 29 instances reported 


in the medical literature. They added an 


additional 25 cases of their own from the 


The 


These 25 instances constituted 5% of all of 


clinical material of Hertzler Clinic. 
their solitary tumors of the thyroid. There 
has been considerable disagreement among 
the of 


Hiirthle cells and where they originate from. 


investigators as to significance 
This contribution was undertaken with the 
view of attempting to arrive at some valid 
conclusions concerning THurthle-cell tumors, 
based upon a careful review of the avail- 
able literature and a study of the tumors 
that have been treated at The Hollywood- 
Presbyterian Hospital since 1924. 


Historical Review 

Baber,* in 1877 and 1881, was the first 
to describe what is incorrectly called today 
the Hiirthle cell. He 
particular case in young puppies. 


found these cells with 
Baber 
believed that these “parenchymatous” cells 
arose in the interfollicular spaces; migrated 
toward the follicles, which they entered, 
and participated in the formation of colloid. 
Hurthle,4? in 1894, disagreed with this con- 
cept and advanced the belief that these “in- 


Submitted for publication Sept. 23, 1955. 


Assistant Professor of Surgery, College of 
Medical Evangelists. 

rom the Department of Surgery, The Holly- 
Hospital. 
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terfollicular” cells joined the follicle wall 

and contributed to the growth of the thy 
follicle. 

served Baber’s + cells in dogs and called 


roid Nonidez,”” in 1933, also ob- 
them “parafollicular” cells. He stated that 
he had seen the transformation and separa- 
tion of these large cells from the follicular 
epithelium. Langhans,’ in 1907, made the 
first reference to these tumors, calling them 
“struma postbranchialis (Getzowa), small- 
alveolar, large-cell adenocarcinoma.” Five 
cases were reported by him, two of which 
had distant metastases to both the lungs and 
liver. He considered these to be carcinomas. 


45 recorded the close resemblance 


Langhans 
of these tumor cells to the parenchymatous 
cells of the adrenal gland and the liver. 
Kocher *! spoke of wuchernde Struma of 
Langhans, when describing the major types 
of carcinoma of the thyroid gland. 

In 1876, had the 


entire concept of thyroid malignancies by 


Conheim ! confused 
incorrectly claiming that distant metastases 
of benign thyroid tissue could occur and 
that 


malignant 


these were not to be considered as 


tumors of the thyroid gland. 
Bell® in 1924 attempted to revive Con 
heim’s * hypothesis, without much success. 
In 1883, Wolfer“ claimed that thyroid 
tumors could arise 


from residual nests of 


embryonal cells. In fact, the case reported 
by Symmers,“* in 1941, in which a 6-week 
old girl had had a large Hiirthle-cell tumor 
since birth, gives credence to such a view 
in that particular instance. Getzowa ¢ in 
1907 and again in 1911 advanced the theory 


that these tumors arose from the embryo 


+ References 2 and 3. 


£ References 28 and 29. 








HURTHLE-CELL TUMORS 


logical remnants of the  ultimobranchial 
bodies, basing her contentions upon obser- 
vations made in embryos and in four atyp- 
ical adults (one an idiot and three cretins). 
Langhans * believed that such an origin 
was possible. Wegelin,®® Marine,§ and 
Herrmann and Verdun ** disputed these con- 
tentions. The latter authors stated that 
they had never found postbranchial bodies 
in many adult thyroids studied. In fact, 
they had found only three examples out of 
many embryos examined, in the 55, 63, and 
95 mm. stages of development. In 1898, 
Askanazy! was the first to describe this 
cell in man, although some doubt today that 
he was really describing a true Hurthle cell. 

The first study of carcinoma of the thy- 
roid was made in the United States by 
54 in 1906. They re- 


ported eight instances of thyroid carcinoma 


Miller and Speese 


and one case of sarcoma from the German 
and University Hospitals in Philadelphia. 
They collected 34 case reports of thyroid 
carcinoma from the literature between 1902 
and 1906. They stressed the importance of 
preexisting goiter in the development of 
thyroid carcinoma. Broders* believed that 
these cells were quite similar to those com- 
monly seen in regenerative hyperplasia of 
exophthalmic goiter. [wing,?? in 1928, was 
apparently responsible for the introduction 
of the term “Hurthle cell” tumor into the 
medical literature, when he described two 
thyroid tumors of a “small alveolar, large 
cell” type and classified them as “encapsu- 
lated acidophilic cell, =~ adenocarcinoma, 
His Vigure 492 is a 
typical example of such a tumor. 

Wallerstein! have 


ascribed the origin of these cells to the 


Hurthle cell tumor.” 
isenberg and 


oxyphilic cells of the parathyroid gland. 
Because these Hurthle cells closely resemble 
certain cells found in the salivary glands, 
Hamperl,|| in 1936 and 1950, called them 
Marine,{f Welti and Hu- 


guenin,®” TLennox,*® and Pemberton and 


“onkocytes. 


Black ** believe that the more orderly his- 
§$ References 48 and 49. 
|| References 33 and 34. 
| References 48 and 49. 


tological patterns of a true Hurthle-cell 
cancer have their origins in fetal adenomas. 
Maximow and Bloom *! failed to find any 
interfollicular cells in their wax-plate re- 
constructions of human thyroids, and they 
therefore decided that the so-called “para- 
follicular” cells probably represent only 
tangentially cut pieces of the follicle walls. 

Wegelin ® and Bakay* considered the 
so-called Hurthle cell as a phase of the 
thyroid epithelium and state that it is not 
a distinct anatomic entity but rather is rep- 
resentative of a functional change. Sim- 
larly, Wilensky and Kaufman“ doubted 
the anatomic specificity of these cells, be- 
cause they could demonstrate all grades of 
transition from the typical large oxyphilic 
Hirthle cells to the normal adult principal 
cells of the thyroid. Many recent investi- 
gators # now have concluded that the 
Hurthle cell is merely an expression of both 
physiologic alterations and cellular involu- 
tion in thyroid epithelium in answer to 
stress from thyrotoxicosis or inflammation. 
Willis ® proposed that the term “Hirthle- 
cell tumor’ be dropped and the new name 
“eosinophilic large-celled tumor of the thy- 
roid” be substituted, because he seriously 
doubted that there are any special thyroid 
“interfollicular” cells; he stated that there 
was no definite evidence that these tumors 
were related at all to Hiurthle cells, and, 
lastly, he suggested that they should be more 
properly designated as ‘Baber-cell tumors,” 
since Baber * described these very accurately 
17 years before Hirthle did. * However, so 
well fixed has the term “Hiirthle-cell 
tumor’ become in the world’s medical liter- 
ature that Chesky, Dreese, and Hellwig ® 
concluded that it would be very difficult at 
this late date to discontinue its use. They 
otherwise agreed with all of Willis’®® con- 
tentions. 

Table 1 summarizes the data in con- 
nection with the 11 different principal 
theories proposed to explain the origin of 
the Hurthle cell. It is the consensus of 


# References 6, 8, 9, 16, 25-27, 31, 35, 
39, 46, 53, 66, 68, and 69. 


* References 2 and 3. 
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TABLE 1.—-Theories Concerning the Origin of Hiirthle-Cell Tumors 


1. Benign thyroid tumor metastasis theory: Cohnheim (1876) 


3. From residual nests of embryonal cells in the thyroid theory: 


6. 
7. Regenerative hyperplasia theory: Broders (1929) 
S. 
9. Ectopic oxyphilic cell theory: I 
10. Oncoeytic theory: Hamper] (19% 
i, 





6, 1950) 





Interfollicular-cell Theory: Baber (1877, 1881); Hiirthle (1894); Ewing (1928); Zechel (1982); Eberts (1933) 


Wolfer (1883); Symmers (1941) 


Physiologic alterations and cellular involution in thyroid epithelium theory: Askanazy (1898); Wegelin (1926); Wilensky and 


Kautman (19388); Harry (1941); Morrow (1945); 
Hazard and Ingle (1947); Lennox (1948); Willis 
(1948); Friedman (1949); Childs (1950); Goldberg 
and Chaikoff (1951); Frazell and Duffy (1951); 
Boyd (1953); Horn (1954); Dickson and Hall (1954); 
Gardner (1955) 


5. Ultimobranchial body theory: Getzowa (1907, 1911); Langhans (1907) 
Degenerating or dying thyroid follicle cell theory: Wegelin (1926); Maximow and Bloom (1942); Bakay (1948) 


Fetal adenoma theory: Marine (1911, 1932); Welti and Huguenin (1989); Lennox (1948); Pemberton and Black (1954 
Fisenberg and Wallerstein (1982); Sinclair and Larsen (1953) 


So-called parafollicular cells are part of a horizontally cut follicular wall theory: Maximow and Bloom (1942) 





the majority of investigators at present that 
Theory 4 approaches most nearly to cor- 
rectly describing the true origin of these 
cells. Excellent reviews of the historical 
aspects of this problem are to be found in 
the contributions of recent investigators. 
Some prominent American surgeons deny 
the existence of a tumor of the thyroid 


gland composed of Hiurthle cells.t 


Histologic Comment 
There are different histologic patterns en- 


countered in this pathologic entity. 


I. The Huerthle-Cell Reaction 

The Hiirthle-cell reaction is a specific and 
characteristic reaction occurring in the thy- 
roid gland, exhibiting varying microscopic 
features. The cells are large, acidophilic or 
oxyphilic in type. Frequently, they are 
giant-size eosinophilic cells with abundant 
cytoplasm that is finely granular, either clear 
foamy and 


or opaque, and occasionally 


vacuolated. Hirthle cells are cuboidal, ir- 
regularly polyhedral, or cylindric, measuring 
15 to 25p in diameter. Pleomorphism may 
be exhibited to a marked degree. The size 
of the eccentrically placed nuclei varies 
widely, but they are usually vesicular with 
commonly prominent hyperchromatic nu- 
Occasionally, nuclear pyknosis is 
The cells can be arranged in many 
follicular, 


cleoli. 
seen. 
different patterns: — papillary, 
commonly, alveolar. 


Cellular in- 


trabecular, or, most 
Lipids are not demonstrated. 


+ References 8, 9, 16, and 25. 
References 14, 38, 43, 47, and 57. 


vessels or the thyroid 


blood 


capsule is not 


vasion of 
usually demonstrable.§ 
Growth may be in sheets or in alveolar 
grouping with varying degrees of lumen 
formation. The presence of vein invasion is 
not irrefutable evidence that metastases will 
occur or that the patient will promptly die. 
Hurthle cells are commonly seen associated 
with some instances of Hashimoto's struma, 
nodular toxic goiter, nontoxic adenomata, 
colloid goiter, lymphadenoid goiter, carci- 
noma, and normal thyroid glands. Appar- 
ently, the Hurthle-cell reaction is associated 
with diminished growth capabilities and 
demonstrates visually a more favorable prog- 
nosis, 

I*riedell 4” 


unable to reproduce Hirthle cells in rats, 


Koletsky, Bonte, and were 


by employing large doses of radioactive 
phosphorus, I". However, Goldberg and 
Chaikoff *! did produce Hiirthle cells, or 
similar cellular elements, in the parenchyma 
of all glands, including the thyroid gland, 
of rats killed eight months after a single 


injection ot |, 
II. The Huerthle-Cell Carcinoma 


Grossly, Hiirthle-cell carcinomas are com- 
monly encapsulated and may simulate be- 
nign adenomas. In late cases, involvement 
of the trachea, larynx, and surrounding 
structures is fairly commonly seen. On cut 
section, these tumors are grayish-yellow to 
tan, with some being described as salmon 
pink. Most of these lesions possess a very 
benign nature and a low grade of malig 


§ References 17, 27, 31, 50, 64, 69. 











HURTHLE-CELL TUMORS 


nancy. In thyroid carcinomata the Hirthle- 
= | cell change may so completely mask the 
histologic picture that the true identity of 
the original tumor cannot be established. 
, These tumors should be termed “Hurthle- 
: | cell carcinoma.” Probably the ultimate de- 
gree of malignancy of these lesions depends 
? 
; 
, 
Fig. 2 (Case 2). 
j Low -grade Hiurthle-cell 
carcinoma. Note the oc- 
casional mitotic — figure, 
the nuclear pyknosis, and 
the marked irregularity 
of the cellular structure; 


reduced = from 


480. 


mag. 




















upon the original histologic components of 
the original tumor, before the degenerative 
eosinophilic changes ( Hurthle-cell reaction ) 
occurred. Usually, recurrences are localized 
to the area adjacent to the thyroid gland, 
distant seldom en- 


and metastases are 


countered. 


Fig. 1 (Case 1).—Be- 
nign adenoma of — the 
thyroid, Hurthle-cell type. 
Note the 


boidal 


irregular cu- 
finely granular 
eosinophilic-staining char- 
reduced 


acteristic cells; 


from mag. x 480 











Fig. 3 (Case 3).—Be- 
nign Hiirthle-cell adeno- 
ma. Note the rather sparse 
distribution of a smaller, 
but still typical Hurthle 
cell throughout the thy- 
roid stroma; reduced 
from mag. X 480. 





In this connection, Boyd ® wonders if the 


present-day benign Hurthle-cell tumor is in 
reality the same tumor as the [uropean 
Langhans ** tumor (wuchernde Struma), 
with its marked early invasiveness and high 
degree of malignancy, as originally de- 
scribed in 1907. Most recent authors con- 
Hurthle-cell 
Hurthle 


clude that the present-day 


tumor is a_ probable benign 
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Fig. 4 (Case 4).— 
Hurthle-cell carcinoma of 
the thyroid gland. This 
was a solitary metastasis 
to a deep right cervical 
lymph node in the neck, 
appearing six years after 
a partial bilateral thy- 
roidectomy performed 
elsewhere. The _ patient 
is well today. Reduced 
from mag. X 480. 


adenoma, judging by the common absence 
of the following usual criteria of malig- 
nancy: mitotic figures, anaplasia, hyper- 
chromicity, irregularity of both size and 
shape of acini, and, finally, invasiveness of 
blood vessels and thyroid capsule.| 


|| References 5, 9, 12, 18, 24, 25, 31, 36, 50, 
52, and 60. 
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Fig. 5 (Case 5).—Be- 
nign Hurthle-cell adeno- 
ma of the thyroid gland; 
reduced from 


480. 


mag. 





Number of authors reviewed* 

Years covered in this review. 

Number of Hiirthle-cell tumors reported 
Females 


. Proved malignant Hiirthle-cell tumors 


Tumors associated with Graves’ disease 
5 
Average duration of symptoms 
; 
Thyroid lobe containing tumor: right side 
Average age of females 


Average age of males 


Average size of tumor 


Radical neck dissection surgery performed _. 


Local thyroid surgery only performed wauan 
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TABLE 2.—Summarized Review of Hiirthle-Cell Tumors Reported in the Medical Literature 








1907 through May, 1955 

384 

202 (85.6%) of 236 cases 

221 (60.4%) ot 366 cases 
29 (17.7%) of 164 cases 
6.9 yr., in 111 cases 
56 (61.5%) of 111 cases 
43.7 yr. in 90 cases 
48.7 yr. in 10 cases 


4.4X3.7X3.2 em. in 72 


cases 


11.4 % of 119 cases 


iri tata : 83.2 % of 119 cases 


* References 4-5, 8-12, 15-25, 27-29, 31-32, 35-36, 39, 43, 45-46, 50, 52-53, 56, 58-63, 65-68. 


Clinical Data 


Table 2 reviews the essential data col- 
lected from the medical literature since 
Langhans’ first report, in 1907. lorty- 


four authors were reviewed. They de- 


scribed 384 instances of Hiirthle-cell tumors 
The 


commonly affected, at an age usually in ex- 


of the thyroid. female sex is most 


cess of 40 years. In the earlier years, most 
instances described were malignant tumors. 


recent here in the 


However, in 


years, 








United States in large unselected series,§ 
there have been reported to be a preponder- 
ance of benign tumors. 

The right lobe of the thyroid gland is 
more commonly involved, for some unac- 
countable reason. Most patients give a his- 
tory of having a goiter or a solitary nodule 
in the thyroid gland for many years. This 
tumor duration averaged 6.9 years in 111 
recorded cases from the literature. Graves’ 
disease is uncommonly associated with this 
tumor. In 72 instances the average size of 


© References-2 27 “y « . 
| References 8, 27, 36, 39, 50, 52, and 56. 





Fig. 6 (Case 6).— 
Hashimoto's struma, late, 
with = marked fibrosis 
throughout the thyroid 
struma. Note the Hutrth- 
le-cell reaction widely 
scattered throughout, with 
collections of — typical 
Hurthle cells at left 
upper corner and_ base 
of Figure; reduced from 
mag. x 480. 


this lesion was small, measuring 4.4% 3.7 
X3.2 cm. 

These tumors, after prolonged duration, 
may metastasize slowly. Apparently, judg- 
ing from many reports in the literature, a 
simple lobectomy, plus removal of the isth- 
mus on the involved side, usually suffices 
for a permanent cure. Radical neck dissec- 
tions were reserved, in the literature, to 
11.4% of the late neglected cases in 119 
instances reported upon. It must be said 
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Fig. 7 (Case 7)— 
Typical benign Htrthle- 
reduced 
from mag. x 480. 


cell adenoma; 


that instances still reported from lurope 
appear to be far more malignant lesions 
than is our experience here in the United 


States.+ 


Present Material 
Table 3) presents the incidence of the 
nine Hurthle-cell tumors that have been 
encountered during the past 31 years at The 
Hollywood-Presbyterian Hospital in Los 


# References 9, 35, 60, and 67. 
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HURTHLE-CELL TUMORS 


Angeles. The data presented are self-ex- 
planatory and need no further elaboration. 

Table + depicts the important data con- 
cerning the nine new cases of Hiirthle-cell 
tumors that are being reported here for the 


eG * ea ae eee Ee Jet 


Total patient admissions 

Total number of surgical operations 

Total thyroid operations performed 

Total operations on thyroid malignancies 

“i Total number of Hiirthle-cell tumors encountered 
82 thyroid malignancies constituted 

9 Tliirthle-cell tumors constituted 


There was 1 Hiirthle-cell tumor per every 











There was 1 Hiirthle-cell tumor per every 
There was 1 Hiirthle-cell tumor per every 


There was 1 Hiirthle-cell tumor per every 


TABLE 4.—Data upon Nine Instances of 


Duration of 





first time. These data agree in all principal 


aspects with those previously published in 


the literature. All of our examples occurred 


in women, whose average age was 43 years, 


and all but one were married. 


260,658 


These pa- 


TABLE 3.—Incidence of Hiirthle-Cell Tumors at the Hollywood-Presbyterian Hospital 
1924 Through 1954 


173,385 (£9.65 % of total patient admissions 


1,410 (0.8 % of total operations performed 


82 (5.8 % of total thyroid operations 


9 (10.96 % of total thyroid malignancies 


0.0282 % of total patient admissions 


0.0031 % of total patient admissions 


$2,295.23 patient admissions 





19,265.00 surgical operations 
156.66 thyroidectomies 


9.11 thyroid malignancies 


Hiirthle-Cell Tumor Reported upon 


Case Prev. Type of Loc. of Size 
No. & Thyroid Thyroid Tumor in of 
Year* Sex Age, CGoiter Symptoms Surgery Surgery Now Thyroid Tumor, Cm 


147 I 53 20 yr. f yr. None Right right 9X6xX3 
lobectomy lobe 
Malig; 
Right right 
2 1948 I 34 tyr. 2 3. None lobectomy lobe 6X2xX1 
Bilateral Benign; 
subtotal left 
3 1948 I 11 27 yr. 3 yr. None resection lobe 2.5 diam 
Excision 
Thyroid- rt. cervi- Malignant; 
None since ectomy eal lymph tumor in 
H 1949 F 63 1943 2wk. in 1943 node node 2X1.5X1 
Total Benign; 
thyroid- right 
1949 r 34 l4 yr. 14 mo. None ectomy lobe L5X2.5 
Nearly Diffuse 
total bilat.; 
6 1951 I it} 2wk 2wk. None thyroid- Hashi- 6X9X3 
ectomy moto’s 
disease; 
benign 
Right 
lobectomy Benign; 
and right 
7 1951 r 13 2 mo. 2 mo. None isthmus lobe 6X4X3 
Benign; 
Right right 
8 1951 iD 29 3 yr. 3 yr. None lobectomy lobe 3.5 
Bilateral 
subtotal Benign; 
thyroid- left 
9 1954 r 44 2 yr. 2 yr. None ectomy lobe 
Totals All Av. AV. 7.8 yr. Av. 1.7 yr. 1 Rt. lob. 4 Malig. 2 
(9 cases) i 43 Bil. lob. 4 Rt. 7 
8-M, 1-8 Excision Left 2 


Benign; 








L. node 1 


* Case 6 was unmarried; all others were married, Case 8 was lost to follow-up. 








End- 
Result 


Well 


Well 


Well 


Well 


Well 


Well 


All well 








tients had had their goiters for an average 
of 7.8 years before applying for relief at 
the hospital. Their severer recent symptoms 
had an average duration of 1.7 years. Only 
one woman had had previous surgery per- 
formed upon her thyroid gland. The 
mothers of two patients had had operations 
in the past for goiter. Six of the patients 
were housewives, two were clerks, and one 


was a schoolteacher. All were Caucasians. 


Two of these tumors were considered to 


Fig. 9 (Case 9).—An 
actively growing benign 
Hurthle-cell adenoma 


that is attempting to 
form irregular — small 
acini. The capsule of 


this adenoma is shown 
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be malignant. Case 2 was of questionable 
low-grade malignancy with an intact cap- 
sule. In Case 4 there was a single recur- 
rence in a right cervical lymph node, six 
years after a total thyroidectomy performed 
elsewhere. This patient, at a very recent 
check-up, is alive and entirely free from 
evidence of any recurrent malignancy, six 
years after her secondary operation. Fight 
of the nine patients in this follow-up are 
alive and well, attesting to the fact that 













Fig. 8 (Case 8).—An 
atypical Hurthle-cell be- 
nign tumor, forming 
small acini. A collection 
of massed Hiurthle cells 
can be seen in the lower 
left corner of the Figure; 
reduced from mag. X 
480). 



































at the left upper corner 














of the Figure. No mi- 
totic figures were found; 
reduced from mag. x 
480). 























HURTHLE-CELL TUMORS 


the grade of malignancy in these tumors is 
often rather low. One 
to the follow-up studies. 


patient was lost 


on the right side, 
the right lobe of 
nine Hiurthle-cell 


Seven lesions occurred 
six being situated within 
the thyroid gland. These 
tumors were operated upon by six different 
One four of 
these patients. 


surgeons. surgeon treated 
The remaining five lesions 
were excised by five other surgeons on our 
Hospital Staff. The average operating time 
for these nine instances was 58.1 minutes. 
The average postoperative hospital stay was 
six days for these nine patients. The basal 
metabolic rates, as well as the blood iodine 
and blood cholesterol determinations, were 
all within normal limits. 

Case 6 demonstrated Hashimoto’s disease 
of the thyroid, and in only this one in- 
stance was the histologic picture that of a 
Hurthle-cell 
circumscribed tumor. 


diffuse and widespread re- 


action rather than a 
The other eight 
Hiurthle-cell 
diagnosed as Hirthle-cell carcinoma. 


examples were definite 


tumors, two of which were 
Rep- 
resentative photomicrographs are presented 
of each of these nine examples reported 
upon, depicting their histologic appearance. 
Further descriptive details will be found in 
the legends accompanying each photomicro- 
graph. 


Summary and Conclusions 

Table 1 depicts the various theories ad- 
vocated in the past in the medical literature, 
to attempt to explain the origin and_ sig- 
nificance of the Hiirthle cell. 

The available medical literature is sum- 
l‘orty-four authors, 1907 
through May, 1955, have described 384 in 


marized, from 


stances of Hurthle-cell tumors of the thy- 
The 


review are summarized in 


this extensive 
Table 2. 


a degenerative disease of 


roid. salient data of 
This is 
usually women 
over the age of 40 years with a prolonged 
history of goiter. More tumors involve the 
right lobe of the thyroid. 

Table 3 presents the incidence of Hiirthle 
cell tumors at The Hollywood-Presbyterian 


Hospital for the past 31 years. 





[able 4 presents the important facts de- 


rived from studying nine new instances of 
Hiirthle-cell tumors, reported for the first 
time. One tumor was a low-grade well- 
encapsulated adenocarcinoma. Another lesion 
was a recurrence of a Hiirthle-cell adeno- 
carcinoma, six years after a total thyroidec- 
tomy, and was a single metastasis to a 
right cervical lymph node. The remaining 


seven cases were benign lesions, one 
demonstrating a  Hiurthle-cell reaction 
widely throughout a Hashimoto struma. 


Kight of these nine patients at a recent 
follow-up are alive and free from recur- 
rence. 

The Hirthle cell, more properly called 
the * 
variant of thyroid epithelium, representing 


Baber cell,” is only a physiopathologic 


an involutional or degenerative change. 
Hirthle cells are not specific elements. 
Nine the 


characteristic histological appearance pre- 


photomicrographs _ illustrate 
sented by each of the nine new lesions re- 
ported. 

Hiirthle-cell reaction may be seen in a 
variety of conditions in the thyroid gland, 
varying from a_ microscopically normal 
gland, through nodular nontoxic adenomata, 
to, finally, Hashimoto's struma. 

Most United 


States are benign well-encapsulated adeno- 


Hiurthle-cell tumors in the 
mas. A more proper term for these tumors 
would be “eosinophilic large-celled tumor of 


the thyroid,” as recommended by Willis © 
in 1948. 

In these thyroid carcinomata character- 
the 


histologic picture by a degenerative eosino- 


ized by a_ blotting out of original 
philic change (Hurthle-cell reaction), the 
final degree of malignancy of the particular 
tumor will probably depend largely upon 
the character of the original malignancy. It 
appears that Hurthle-cell reaction in thyroid 
tissue indicates both a more favorable prog- 
nosis and a diminished growth capacity on 
the part of the original tumor. 

Most Hurthle-cell adenocarcinomas of the 
thyroid gland are of marked benignity and 


metastasize late, and then usually only into 
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the neighboring parathyroid areas of the 
neck. This behavior is in sharp contrast 
to that of the tumor originally described by 
Langhans”? in’ Europe in 1907, that 
possesses a high degree of malignancy and 
metastasizes widely early in the course of 
the disease. Highly malignant lesions are 
still recorded in the current medical liter- 
ature from other portions of the world. 

Irom the available American case reports 
collected to date, usually a complete lobec- 
tomy, including the thyroid isthmus, will 
result in a permanent cure of the Hurthle- 
cell adenocarcinoma, if it is completely re- 
moved at the first attempt. To insure 
greater longevity of the patient and a min- 
imum number of recurrences of malignant 
tumors of the thyroid gland, — solitary 
nodules in one lobe of the gland should 
always be removed by total lobectomy, in- 
cluding the isthmus. The practice of either 
cutting into a_ solitary adenoma of the 
thyroid or attempting to remove only that 
adenoma from a lobe is fraught with con- 
siderable danger to the longevity of the 
patient so treated. 
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Difficulties of Identification at Operation 


LIEUT. COL. DAVID L. DEUTSCH (MC) 
and 
LIEUT. COL. EDDY D. PALMER (MC), U. S. Army 


The surgeon is often frustrated in his 
efforts to find lesions of the stomach by 
inspection and palpation at time of lapa- 
rotomy. [ven when a gastrotomy is per- 
formed, this difficulty cannot always be 
overcome. This problem has been the sub- 
ject of several reports, yet the number has 
been small compared to its frequency. The 
paucity of reports might lead one to believe 
that most surgeons have not had such diffi- 
culty in finding gastric lesions. Rappaport ! 
recently posed this very problem in relation 
to gastric hemorrhage and reported five 
cases in which gastroscopy and x-ray studies 
indicated a probable source for gastric bleed 
ing, yet at operation no cause for the bleed- 
ing was found. Subsequent reoperation in 
each case confirmed the original preoperative 
diagnosis. He stressed the importance of 
opening the stomach for inspection. An 
1953, 


Journal of the American Medical Associa- 


editorial in the Dee. 5, issue of The 
tion cited Rappaport’s report and his con- 
clusions regarding this perplexing problem.” 
co-workers * four 


Findley and reported 


cases of nonulcerating gastric carcinoma 
which were diagnosed roentgenographically 
and gastroscopically but which were not 
diagnosed at operation. In three of the four, 
at repeat operation with direct examination 
of the open stomach, the lesions were found. 


These authors stressed the point that in their 


cases the x-ray and gastroscopic observa 
tions were more accurate than direct in 
Received for publication Oct. 7, 1955. 
From the Gastroenterology Service, 
Washington, D. CC. At 
present: assigned to U. S. Hospital, Ft. 


Reed Army Hospital, 
Army 


(Lieut. Col. Deutsch). 


Knox, Ky 


Walter 


spection and palpation of the unopened 
In Case 4 they indicated that 
despite the clarity of the lesion on x-ray 


stomach. 


and gastroscopic examination it was so in- 
distinct on gross examination of the resected 
specimen that one could not be certain that 
opening the stomach would have made the 
diagnosis possible. 

Schindler and Letendre* reported two 
cases of benign polyps and one of carcinoma 
recognized gastroscopically and later identi- 
fied at operation, but only after the stomach 
was opened. It will be pointed out later 
that, even with gastrotomy, lesions of the 
stomach can be quite elusive and that gas- 
trotomy, although advisable, is not always 
productive. Also, a negative gastrotomy 
inspection should not alter the course of 
action decided upon after x-ray and gastro- 
scopic examinations. Jankelson* reported 
a case of repeated upper gastrointestinal 
hemorrhage in which the stomach was 
opened, with negative findings; yet at post- 
mortem examination a lymphosarcoma was 
found. Thieme® cited four cases where 
severe gastric hemorrhages were caused by 
gastric erosions which were not identified 
by gastrotomy inspection. He concluded 
that gastric resection should be performed 
without a gastrotomy procedure in cases of 
uncontrollable upper gastrointestinal hemor 
rhage in which no lesion is palpable in the 
stomach or duodenum. Gastrotomy pro- 
longs the operation and frequently fails to 
reveal the source of bleeding. 

Cooper and Ferguson * described six cases 
of upper gastrointestinal hemorrhage which 
after thorough exploration showed no evi- 
dence of the source. They also indicate the 
importance of empiric use of gastric re 
section in such cases and question the value 
of gastrotomy. 


We have been impressed with this diffi- 
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In an 
attempt to define the problem more clearly 


culty encountered by the surgeon. 


we have reviewed our cases of gastric le- 
sions having the following procedures: (1) 
upper gastrointestinal x-ray study, (2) gas- 
troscopic examination, (3) surgical explora- 
tion, and (4) examination of pathological 
specimen, either surgical or postmortem. 
Only: gastric lesions are included. Accuracy 
in diagnosis has been compared, and some 
case reports illustrative of the problem posed 
herein will be cited. 

Ninety-three cases met the criteria set 
forth above for inclusion in this study. In 
7 of the 93 no gastric lesion was found at 
operation but subtotal gastric resection was 
performed anyway. Gastrotomy was in- 
cluded at operation. One of the seven was 
found to be normal, and six had one or 
more ulcers. Tour of the seven had positive 
gastroscopic findings only, and three had 
positive x-ray findings only. 

In 21 (230) of the 93 cases there was 
divergence of diagnosis at operation com- 
pared with the final diagnosis. Table 1 
summarizes the surgical diagnoses as com- 
pared with the pathological diagnoses. 


TaBLE 1.—Surgical and Pathological Diagnoses 


/ Pathological Diagnosis 
Surgical Diagnosis A 
Benign Ulcer Carcinoma 


Normal__..- 8 3 
Benign ulcer i 35 3 
Carcinoma. ‘ 3 24 


Miscellaneous accurately diagnosed 12 out of 16 


Thus we see that of 46 cases of benign 
ulcer of the stomach the surgeon was able 
to make the correct diagnosis in 35 instances. 
Eight were called normal, and three, car- 
cinoma. The accurate diagnosis was made 
at time of surgery in 24 of 30 cases of 
carcinoma. Three were called benign ulcer 
and three, normal. 

In comparing the accuracy of diagnosis of 
gastroscopy, X-ray examination, and surgi- 
cal examination, Table 2 summarizes these 
findings, 
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TABLE 2.—Diagnosis by X-Ray, Gastroscopy, and 
Surgery 





Pathological Gastroscopy Surgery 
Diagnosis X-Ray Diag. Diag. Diag. 
Normal 0 1 1 
Normal (1) Benign ulcer 1 0 0 
Carcinoma 0 0 0 
Normal 5 7 8 
Benign ulcer (46) Benign ulcer 32 37 35 
Carcinoma 9 2 3 
Normal 1 0 3 
Carcinoma (30) Benign ulcer 9 1 3 
Carcinoma = 20 26 24 
Miscellaneous (16) Accurate 11 12 12 


It should be pointed out that in reviewing 
the charts for the diagnoses rendered by the 
roentgenologist and gastroscopist some in- 
terpretation was necessary by the reviewer, 
since not always was a definite impression 
contained in reports. In the gastroscopist’s 
report there was in most cases one main 
impression. The x-ray reports were at 
times descriptive rather than interpretive, 
and we felt the mention of a lesion, in the 
differential diagnosis, was adequate for list- 
ing as a correct diagnosis in this survey. 

The group of miscellaneous diagnoses 
included lymphosarcomas, leiomyomas, leio- 
myosarcomas, and other diverse and rare 
conditions, which were for the most part 
accurately diagnosed at time of surgery and 
are summarized in Table 3. 

Comparison of the errors of the three 
procedures shows that the roentgenologist 
was in error in 29 of the 93 cases, or 31%. 
The gastroscopist was in error in 19 of the 
93, or 20%. The surgeon was in error in 
20 of the 93, or 22%. 


note that 


It is interesting to 
when one of the diagnostic 
measures was in error the other two pro- 
cedures were also in error in about half the 
instances, as demonstrated in Table 4. 


Report of Cases 


The following cases are presented to 
illustrate the problem confronting the sur- 
geon as he attempts to identify a lesion at 
the time of surgery. 

Case 1—A_ 50-year-old Caucasian man_ first 
experienced epigastric pain in January, 1953. Sev- 
eral upper gastrointestinal x-ray series were 
negative. On May 11 and 12, 1954, he had several 
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TABLE 3.—Miscellaneous Diagnoses 


Pathological Diagnosis X-Ray Diag. 


Polyps (2 cases Polyps 
Polyps 
Lymphosarcoma (3 Carcinoma 
Carcinoma 
Carcinoma 





Granuloma 


Carcinoma 





Leiomyoma 
Leiomyoma 


Leiomyoma (2 


Syphilis and carcinoma Syphilis 


Antritis Carcinoma 
Leiomyosarcoma ( 2 Cases Lymphoma 
Lymphoma 
Benign ulcer 
Benign ulcer 


Reticulum-cell sarcoma (2 cases 


Diverticulum Diverticulum 


Retroperitoneal neuroblastoma with ex- 


tension to stomach Tumor 


TaBie 4.—Comparison of Diagnostic Methods when 


One Was Wrong 


Gastroscopy Diag. X-Ray Diag. 


Wrong surgery _ — 
diagnosis (20 Right 
Wrong 


13 9 


ll 


Surgery Diag. X-Ray Diag. 


Wrong gastroscopy 


diagnosis (19 Right 10 i) 


Wrong 9 10 


Gastroscopy Diag. Surgery Diag. 
Wrong x-ray diagnosis — 
(29 Right 15 18 
Wrong 14 il 


bouts of severe hematemesis. On May 12 an upper 
gastrointestinal series revealed two gastric ulcers. 
One was in the midantrum, and one was on the 
lesser curvature. No varices were demonstrated 
on esophagoscopic examination. Gastroscopic ex- 
amination on May 14 revealed only the midantral 
ulcer. A gastrotomy performed May 17 failed to 
reveal any gastric lesion. The liver was cirrhotic, 
and a splenorenal shunt was performed. On May 
23 he again had several episodes of severe hema- 
temesis. A subtotal gastrectomy was performed. 
The specimen of the resected stomach showed 
an ulcer on the lesser curvature and one in the 
antrum. There were five other acute superficial 
ulcerations. 
Cask 2.—A 


recurring 


32-year-old) Caucasian man had 


symptoms of vague upper abdominal 
pain, anorexia, nausea, and vomiting of several 
months’ duration occurring three or four times 
during the year. Several gastrointestinal series 
and gastroscopic examinations showed antral gas- 


tritis. In January, 1950, a gastrointestinal series 


revealed a progressively constricting lesion on the 


Gastroseopie Diag. Surg. Diag. 
Polyps Polyps 
Polyps Polyps 





Benign ulcer Cc 
Benign ulcer C: 
C 





reinoma 
wrcinoma 
arcinoma 





Benign ulcer 
Carcinoma 
Leiomyoma 
Leiomyoma 


Normal 


Leiomyoma 
Leiomyoma 
Syphilis Syphilis 
Benign ulcer Carcinoma 
Carcinoma 
Carcinoma 


Lymphoma 
Sarcoma 


Benign ulcer 
Benign ulcer 


Benign ulcer * 
Benign ulcer 


Diverticulum Diverticulum 


Normal ‘Tumor 


greater curvature of the antrum. He lost 43 Ib. 
that year. In February, 1950, a gastrointestinal 
series revealed a 1 cm. ulcer of the lesser curva- 
ture about 6 cm. proximal to the pylorus, with 
deformity of the pyloric region. On Feb. 23, 1950, 
the patient underwent an exploratory laparotomy. 
Inspection and palpation of the stomach revealed 
no abnormalities. A longitudinal incision was 
made in the stomach, and the interior was in- 
spected and palpated, but no abnormalities were 
noted, and nothing further was done. Subsequent 
X-rays over the next several months revealed 
persistent antral spasm and an ulcer 1 cm. in 
diameter on the lesser curvature. Gastroscopy re- 
vealed antral narrowing only. On June 21, 1950, 
a subtotal gastric resection was performed be- 
cause of persistent symptoms and persistent X-ray 
and gastroscopic findings. The gross specimen re- 
vealed ithe antrum to be stenosed to a diameter 
of 1 cm. at about 1 cm. proximal to the pylorus. 
The mucosa of the entire antrum was scarred. 
There were scars of two ulcers on the lesser antral 
curvature and one on the posterior antral wall, 
with some contracture. No tumor was present. 
Case 3.—A 36-year-old Negro man had symp- 
toms of soreness in the epigastrium with pain 
on full inspiration intermittently for about one 
year. There was also 20 Ib. weight loss. Five 
gastrointestinal series during the year were normal. 
Several gastroscopic examinations revealed a 1 
cm. ulcer on the posterior wall of the pars media, 
close to the greater curvature. Gastric analysis 
revealed achlorhydria after histamine stimulation. 
An exploratory laparotomy was performed, during 
which inspection and palpation of the stomach 
was negative, except for some feeling of slight 
induration at the junction of the middle and lower 


third on the posterior wall. During gastrotomy 
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there was revealed a chronic ulcer at the site 
of the induration. A subtotal gastric resection was 
performed, and the specimen showed a 1 cm. be- 
nign ulcer, 

Case 4—A_ 45-year-old 


several years’ history of typical peptic ulcer and 


Caucasian man had 


the finding of an antral ulcer on the lesser curva- 
ture on many gastrointestinal series during the 
time. Free acid was 100 units. On Nov. 21, 1949, 
he had hematemesis and melena. A gastrointesti- 
nal series one week later showed a 1 cm. ulcer 
of the lesser curvature just proximal to the 
angulus. Repeat gastrointestinal series nine days 
later revealed a similar picture. Gastroscopic 
examination on Dec. 1, 1949, revealed benign ulcer 
of the lesser curvature of the antrum. At surgery 
on Dec. 14, 1949, no ulcer could be found, but 
a subtotal resection was performed. The speci- 
men showed the ulcer as described above. 

Case 5.—A_ 23-year-old Caucasian man_ had 
symptoms of occasional vomiting for two years 
with anorexia and 30 Ib. weight loss. Four gas- 
trointestinal series over this period were normal. 
A fifth gastrointestinal series, on Oct. 6, 1952, 
showed a consistent irregularity of the antrum 
but the mucosa was normal. Repeat gastroin- 
testinal series one and two weeks later revealed 
a shallow ulcer of the lesser curvature of the 
distal pars media. The antrum was rigid, as if 
infiltrated. 
stiffening and inelasticity of the antrum, but no 


Gastroscopic examination revealed 
ulcer could be visualized. An exploratory laparot- 
omy on Nov. 6, 1952, revealed the stomach to be 
entirely normal; however, a biopsy of the antrum 
was performed. This, on microscopic study, re- 
vealed carcinoma. A gastric resection was per- 
formed subsequently. 

CasE 6.—A 45-year-old Caucasian woman en- 
tered the hospital because of severe upper gastro- 
intestinal hemorrhage. Gastroscopic examination 
soon after admission revealed an ulcer of the an- 
terior wall of the pars media, 2 cm. by 1 cm., with 
a blood clot at its base. Gastrointestinal series 
was not performed. At surgery the next day, no 
abnormality of the stomach was detected. Never- 
theless, a subtotal gastric resection was performed. 
The specimen revealed two benign ulcers of the 
pars media, one on the anterior surface and one 
on the posterior surface. 

CasE 7.—A_ 46-year-old Caucasian man_ had 
recurrent short episodes of epigastric pain and 
vomiting for 18 months prior to admission. A 
gastrointestinal series on Jan. 6, 1948, revealed 
an annular constriction of the prepyloric area 
of the antrum, which was nodular in outline. 
The antrum was narrowed to 3 cm. in diameter. 
Gastroscopic examination revealed severe gen- 
eralized hypertrophic gastritis. The distal antrum 
was not visualized. Repeat gastrointestinal series 


244 


A. M. A. ARCHIVES OF SURGERY 
on Jan. 21, 1948, again showed antral constriction 
but to a lesser degree and was interpreted as 
probable carcinoma. Surgical exploration on Jan. 
26, 1948, revealed no abnormality except possibly 
a little induration in the prepyloric region. A 
subtotal gastrectomy was performed. The speci- 
men showed a prepyloric benign ulcer with in- 
flammatory reaction around. it. 

CasE 8. 
? 


2- to 3-month history of 


A 58-year-old Caucasian man had a 
fairly typical ulcer 
symptoms. Occasional vomiting had occurred dur- 
ing recent weeks, and there had been a 16 lb. 
weight loss in the previous two months. A gastro- 
intestinal series on Oct. 24, 1951, showed a 1.5 
by 4.5 cm. mass of the proximal lesser curvature 
of the pars media. Repeat gastrointestinal series 
on Nov. 20, 1951, showed a 5 by 2 cm. large ulcer 
which “may be malignant.” Gastroscopic examina- 
tion on Dec. 22, 1951, was interpreted as showing 
an extensively infiltrating carcinoma of the lesser 
curvature and posterior wall of the pars media 
without ulceration. A biopsy of the gastric mucosa 
taken by vacuum tube was read as normal. On 
Jan. 7, 1952, surgery was performed. A _ large 
circular ulcer of the lesser curvature of the pars 
media was found, and gastric resection was_ per- 
formed. Histological study of a frozen section 
was read as benign. Cytological study of the 
scrapings directly from the ulcer was negative 
for malignancy. Later the fixed sections showed 
carcinoma. 

CAsE 9. 
constant dull epigastric pain and vomiting of 
several weeks’ duration. 


A 45-year-old Caucasian man_ had 


A similar episode had 
occurred one year previously. There had been a 
25 lb. weight loss in the previous four months. 
He entered the hospital on Sept. 19, 1946. In 
September, 1945, a gastrointestinal series had 
shown a 1 by 1 cm. ulcer of the lesser curvature, 
and a repeat examination one month later was 
identical. On Jan. 7, 1946, no ulcer niche was seen. 
On Sept. 6, 1946, a penetrating ulcer was seen 
at the previous site, but it was now larger. 
There was also an hourglass deformity of the 
stomach at this site. The x-ray impression was 
that of malignant ulcer. Gastroscopic examina- 
tion on Sept. 20, 1946, was interpreted as showing 
an infiltrating carcinoma surrounding the midpor- 
tion of the pars media, producing an hourglass 
deformity, and almost completely obstructing at 
this point, and minor mucosal changes were seen. 
On Sept. 26, 1946, a gastrotomy was performed. 
The impression at time of surgery was that of 
benign ulcer. The pathologic 
of perforated peptic ulcer. 


report was that 
Microscopic study of 
the specimen failed to reveal malignancy. How- 
ever, after a time a specimen taken from the lesion 
directly instead of 


some distance from the 


lesion, as was done previously, revealed car- 


cinoma. 
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This case demonstrates not only the difficulty 


the surgeon may encounter but also the contribu- 


tion the pathologist may make toward the diffi- 
culty. 

Case 10—A_ 26-year-old 
a one-year history of vomiting after the evening 
pain and 


Caucasian man_ had 


meal preceded by burning epigastric 
nausea and a 60 Ib. weight loss. A gastrointestinal 
series in October, 1953, revealed a duodenal ulcer 
stomach. Repeat gastrointestinal 
1954, 
carcinoma of the antrum. 
Feb. 6, 1954, showed an ulcerated mush- 


lesion in the 


and a normal 


series in January, was interpreted as a 


Gastroscopic examina- 
tion on 
room-like antrum on the greater 
the edges of the 
that of 


revealed this 


curvature with nodulation of 
ulcer. The impression 
On Feb. 15, 1954, 
but it was thought by the surgeon to be benign, 


Path- 


was carcinoma. 


surgery lesion, 


and a subtotal resection was performed. 
ological diagnosis later was carcinoma. 
These cases serve to point out the diffi- 
culties encountered by the surgeon in find- 
ing and identifying lesions of the stomach 
at time of The Figure demon- 
strates a large ulcer of the stomach which 


surgery. 





defies recognition, even for the pathologist. 
This is from Case 3. The rugae folds in an 
undistended stomach are the bane of the 
gastroscopist in his attempt to find ulcers. 
Only after the folds are erased by air instil- 
lation is it possible to recognize many le- 


Distention of the stomach is not 


sions. 
possible for the surgeon to accomplish; thus 
a significant obstacle is presented in his 


recognition of 





gastric lesions. Further 


obstacles include inaccessibility of the organ, 
difficulty in proper illumination deep in the 


recesses of the abdomen, and bleeding. It 
mended gastrotomy incision along the longi- 
was for this reason that Amendola § recom- 
tudinal axis of the stomach in lengths of 3 
to 4 in. to insure adequate inspection of the 
gastric interior, 

The trend in the surgical literature ap- 
pears to be that of fostering the “blind” 
resection approach to upper gastrointestinal 
hemorrhage. This can well be projected to 
the nonbleeding lesions as well—that is, 
if definite lesions requiring surgery have 
been demonstrated by the clinical methods 
available to us. 

Rather than drawing any conclusions 
from the review of a relatively small num- 
ber of cases, we hope that it may stimulate 


a reappraisal of the attitude held by some, 


Benign ulcer, located 


at C1. 


in a quotation attributed to 


as expressed 
Lewis of St. Asaph, quoted by Quaintance, 
in the Bulletin of the Los Angeles County 
Medical Association, namely: “If you see 


nothing, for God’s sake do nothing. 


Summary 
The identification of gastric lesions at 
time of surgery is ofttimes very difficult. The 


245 





accuracy of diagnosis at surgery has been 
found no better than roentgenologic or gas- 
troscopic examination, at least in a series 
of 93 cases presented herein. For this 
reason it is recommended that the concept 
of doing nothing if no lesion is found at 
surgery, despite its previous identification 
by x-ray or gastroscopic study, should be 
reappraised, Ten cases demonstrating 
difficulties in identification of gastric lesion 
as encountered by the surgeon are presented. 
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Interstitial Coll a of the sticle 


Report of a Case and Correlation with Review of the Literature 


JAMES J. DIAMOND, M.D. 
and 
ROBERT R. IMPINK, M.D., Reading, Pa. 


ew tumors of the gonads have been the 
seat of as much controversy as has the 
Leydig-cell tumor, or interstitial-cell tumor 
of the testis. Because of the relative rarity 
of this neoplasm nearly all reports in the 
literature deal with but one to three cases, 
and a general pattern of behavior has been 
established only by the arduous reviews by 
successive authors. 

Most investigators have been satisfied 
that the first description of this tumor was 
rendered by Sacchi,’ in 1895. The early 
cases were described in scant detail, as com- 
pared with information that accompanies 
each new case recently. While the known 
cases have been thoroughly summarized in 
the past, most notably by Nation and co- 
workers 2 and by Melicow and co-workers, * 
the relatively rapid influx of new cases in 
recent years makes it appear desirable to 
analyze the series anew, including the dozen 
odd cases reported since Melicow’s study in 
1949, and to present a case which recently 
came under our care. 


Report of Case 


A 30-year-old white man was admitted to this 
hospital with painless swelling of the left breast, 
which had begun four to six weeks prior to ad- 
mission. He had visited a local physician a few 
days prior to admission, and an enlarged right 
testicle had been discovered during the exam- 
He had noticed “tenderness” of that tes- 
ticle for nine years, which was relieved by wearing 


ination. 


a supporter. He could recall no trauma to the 
scrotal contents. He himself had not been aware 
of enlargement of the testicle. His voice was 
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Saint Joseph’s Hospital. 


Pathology, 


masculine, his libido normal, and his wife was 
four months pregnant. He had not noticed any 
change in any sexual function or in his secondary 
sex characteristics. 

His left breast was diffusely enlarged to the size 
of a lemon and it felt shotty and nodular. The 
breast was not tender. The nipple was not ab- 
normal. The axilla was free of enlarged nodes. 
The right breast was normal. 

The left 
testicle was not remarkable. The right testicle was 


The penis was of usual adult size. 


one-third larger than the left. In its upper pole 
was a firm, regular nontender mass, approxi- 
mately 2 cm. in diameter. There was no enlarge- 
ment of the inguinal nodes. 

An Ascheim-Zondek test was positive to 250 
hyperemia units. There were no studies of his 
17-ketosteroid excretion. 

A preoperative diagnosis of malignant tumor of 
the testicle was made, and the entire scrotal con- 
tents on the right side were removed, up to the 
level of the internal inguinal ring, by one of us 
CR... ). 

Gross Description of the Surgical Specimen.— 
The specimen consists of a testicle and attached 
spermatic cord structures. Abnormality is limited 
to the testis proper, which contains a fairly firm 
mass in its upper pole. This mass is well circum- 
scribed, encapsulated, and discrete from the sur- 
rounding testicular tissue. It measures 2.5 by 
2.3 cm. The cut surface is pale yellow in color. 
There is no suggestion of nodularity, but calcified 
areas are evident. 

Microscopic Description—The majority of the 
testis contains normal seminiferous tubules with 
spermatogonia and spermatozoa. The tubules are 
somewhat compressed alongside a fibrous capsule 
which separates the tumor area from the normal 
testicular tissue. The tumor proper is composed 
of nests and cords of eosinophilic cells set into 
a loose myxomatous stroma. These cells vary 
moderately in size and shape, and the cellular 
membranes separating the cells are often indis- 
Nuclei and 
nucleoli are prominent, and the scanty nuclear 


tinct. The cytoplasm is vacuolated. 
cytoplasm is finely granular. Some pairing of 
nucleoli is seen, but mitoses are rare. The cells 
are arranged in a pattern strongly suggestive of 
liver cords in most areas, loosely scattered in the 


blue-gray myxomatous stroma. In some areas 
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INTERSTITIAL-CELL TUMOR OF TESTICLE 


Fig. 4. 
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Figure 3. 
Lipid-containing vacuoles 
are readily seen. Hema- 
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duced slightly from mag. 
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very little stroma. Aggregates of lymphocytes are 


seen occasionally. No seminiferous tubules are 


seen in the tumor area. No invasion of the cap- 


sule is visible. Areas of fibrosis, necrosis, hem- 


orrhage and calcification are seen, but these are 


not prominent. within the cells 
Scharlach R 

Diagnosis.—Interstitial-cell tumor of the testicle, 
benign (J.J. D.). 


Because of the rarity of the tumor and_ since 


Lipid globules 


are easily visualized by staining. 


agreement on the diagnosis could not be reached 
with two local pathologists, the slides were sent 
to Dr. Rebert Horn, of the University of Penn- 
sylvania School of Medicine, who confirmed the 
diagnosis. 


Follow-U p. 


chiectomy, and he was discharged. 


The patient healed well after or- 
An Ascheim- 
Zondek test taken two weeks later was negative, 
as were tests performed at three and six months. 


When last 


tumor, 


seen, 10 months after removal of the 


his gynecomastia had almost completely 
regressed, his left breast being only 4 mm. larger 
than the right breast. He had had no alteration 
in libido, nor had his secondary sexual charac- 
teristics undergone any change. His other testicle 


did not change size after the operation. 
Comment 

The pathologic states characterized by 

proliferation of the interstitial cells of the 

testicle are divisible into hyperplasia and 

Warren 


The neoplasias can be either 


neoplasia, as stressed by and 
Olshausen.* 
benign or malignant, and for, clinical reasons 
the tumors may well be classified into those 
occurring prior to puberty and those oc- 


curring after puberty. 





4 


Tumors.—These are con- 


sidered as a group, because, without ex- 
ception, they have been characterized 


clinically by macrogenitosomia. Sexual 


precocity ; erections; masturbation with or 
without ejaculation; bodily growth; appear- 
ance of facial, axillary, or pubic hair, and 
enlarged genitalia constitute a uniform pat- 
tern. Response of symptoms to removal 
of the tumor has not been uniform, in that 
the regression of symptoms has been in- 
The 


are 


complete or absent in some cases. 


known cases of prepubertal 
Table 1. 


prepubertal 


tumors 
listed in some detail in 

Irom these cases certain 
features will be discussed below, i.e., con- 
current acne, bilaterality, hormone abnor- 
malities, and enlargement of the remaining 
The case 
of Huffman is unique in that this child was 
the only one to develop gynecomastia. 

Post pubertal 


Whether or not mere histologic appearance 


testis after removal of the tumor. 


Malignant Tumors. 

is an adequate criterion for the application 
of the term “malignant” to a tumor of the 
interstitial cells is questionable, and here 
difficulties are encountered as in thyroid 
adenomata, papillomata of the bladder, and 
other tumors. Warren and Olshausen * 
stated that they would accept only proved 
metastasis as 


proof incontrovertible of 


malignancy. If this position is accepted 


(and the logic of their stand appears justi- 
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TaBLE 1.—Prepubertal Interstitial-Cell Tumors 












































* Cited by Nation. * 
+ Cited by Melicow.* 


1943 Sharnoff '* 


1944 Nation 


1951 Tedeschi ?° 


Year Author 
1928 Masson ! ° g 

1926 de Josselin de Jong !7. 
1942 Masson* 


TaBLE 2.—Malignant 


Age, 
ah 


52 






















* Reference 53. 


ture of the tumor, such as Jemerin ex 
ses over the case of deJosselin de Jong, 
it might be better to exclude it fron 
ranks of proved malignancies of the 


to have died, leads to mental reserv 
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to speculate whether all of these tumor 


fied), then the remarks in Table 2 are not 
out of order. It is not immodest skepticism 


Ss are 


malignant as reported. The cases in which 
malignancy is credited to the histologic ap- 
pearance, without histologic proof of the 
nature of the metastases, must remain, in 
our minds at least, open to question. Where 
there is serious doubt as to the cellular na- 


pres- 
then 
1 the 
Ley- 


dig cells. In Tedeschi’s case, the lack of 
histologic proof of the nature of the metas- 
tatic disease, from which the patient appears 
ation 











Age, 

Year Author TY. Side Duration Size, Cm. Comment 

N05. IRONGEIT.25.5<2-- <>. 9 ? 4 yr. Symptoms regressed, except lip hair and body 
size 

1929 Rowlands * 9 Lt. 3 yr. No regression 

1936 Stewart ¢ : bane 5 Rt. lL yf. Complete regression 

1941 Somerford ? = 11 Rt. 6 yr. No regression 

1941 Huffman *_. 6 Lt. 2 yr. Child had gynecomastia, which did not regress 
after surgery; pubic hair persisted 

1942 Werner? . 6 Rt. 1 yr. Slight regression 

1942 Urban‘! 5 1 mo. Pubic hair disappeared 

1943 Rezekt-__- eons 10 Lt. 

1946 Anderson !° -, stacks 6 Rt. 

1948 Sandblom ¢*___ : i 315 15 mo, Regression after surgery 

1949 Melicow * 5 Rt. 8 mo. 

1949 Fraser! !___. < 4 ? 2yr. 

1950 James !2__- ; : 14 Rt. 5 yr. Other testis enlarged after removal of tumor 

1952 Newns!! 2 Rt. 6 mo. Moderate regression 

1952 Cook! 4. 5 Rt. 1 mo. Acne present; 17-ketosteroid excretion elevated; 

2 slight regression 
1953 Staubitz!° ; 19 Bil. 16 yr. 7X4X3.5; Bilateral tumors since age of 3 yr; 17-ketosteroid 
6.5X4X3 excretion increased before surgery and regressed 

afterward 

1953 Thamdrup *'......-. Tle Full-blown macrogenitosomia 


Interstitial-Cell Tumors 


Comment 
Rt side. Measured 8X4X4 cm. Blue-gray. Patient died 4 yr. 
after removal of tumor. Metastases found in groin, femur, 
lung, pre-aortic nodes. The metastatic tumor was less similar 
to interstitial cells than was the primary tumor 


Patient was not autopsied. Exact nature of tumor questioned 
because of marked degenerative changes. Accompanying 
text would suggest an embryonal tumor. Illustrations of 
tumor were not characteristic. ef. Jemerin'* 

Accepted by all reviewers 


Incidental finding. No metastases. Diagnosis ot malignancy 
based on histology alone 


Lt side. Nodular, yellow tumor. Size 4X3X2.5 em. Malig- 
nancy based on histologic appearance. 


Paratesticular in origin. Patient soon died, apparently from 


metastatic malignancy but the nature of the metastases was 
not established by autopsy 


concerning the malignant nature of the 
testicular tumor. It appears to us to be a 
fair rule to exact histologic proof of metas- 
tatic interstitial-cell neoplasm before term- 
ing the original tumor as malignant. 

Benign Postpubertal Interstitial-Cell Tu- 
mors.—In compiling this series of neo- 
plasms, we have acquiesced to the judgment 
of others (Melicow, Jemerin) who have 
discounted the cases reported by Waldyer, 
Hansemann, Durck, Pick, Stoppato, Villata, 
and Slanina. These competent investigators 
reviewed these very early reputed cases, 
and their diagnoses ranged from plexiform 
angiosarcoma to the — teratomata — and 
seminomata, 


The early cases, then, are drawn from 
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RY 
) : ° P ez P . ° 
those generally accepted by contemporaries Of 14 cases on which information is avail- 
4 of the reported cases; the later cases from able, the tumor appeared in the first five 
the last 20 years have been accepted as years of life in 12 cases. The earliest case 
interstitial cell tumors by any number of is that of Newns,! i.e., the second year of 
ody investigators, and indeed the slides in some | life. 
cases have been studied by as many as six 2. Laterality: In 12 cases, 3 were left- 
, ° 4 ' ‘ P ex 
leading pathologists over the country. sided, 8 right-sided, and 1 case presented 
ress ry . . . rr “4 . ; 
> lhe complete list is shown in Table 3. bilateral tumors. 

Thus, there are to date 48 cases of adults 3. Endocrine Changes: All cases were 
with interstitial cell tumors. Of these, three characterized by macrogenitosomia. One 
cases presented bilateral tumors. The cases case, that of Huffman,® had gynecomastia. 

, of Sharnoff, Nation, and Tedeschi, here 4. Response to Removal of Tumor: In 11 
ed; discussed with malignant tumors, raise the cases with sufficient documentation, com- 
oid 2 ai , ree ‘ mn 
sed rasie 3.—Benign Postpubertal Interstitial-Cell Tumors 
— Age, 

Year Author Yr. Duration — Side Size Capsule Color Comment 

1906 Chevassu ? 27 at. Egg Red-brown Ectopic : 

1907 Kauffmann ?? 30 Bil. Rusty brown Weight, 210 gm. and 140 gm. 

? 1908 Kauffmann ? 34 Weight, 140 gm. 
1926. Monaschkin* 30) 8 yr. Rt Bilateral gynecomastia; orchiectomy 
= 9 and unilateral mastectomy; other 
testicle atrophic; after surgery, other 
testicle enlarged, and remaining breast 
ard regressed 
vr 1938 Pitroltfy-Szabo ** 40 Lt. Pseudohermaphrodite, hypospadias 
or 1931 Pana a 16 Weight 28 gm.; other testis undescended, 
lar weight 3.5 gm. 
? 1936 Rigoletti?¢ f 
1939 Hunt 42 Rt. 2.5¢em. Yes Yellow-white Impotent; gynecomastia;libido returned 
ed after surgery, and breasts regressed 
nee somewhat; estrin identified in tumor; 
ps positive Friedman test 

1937 Jemerin'*___. 35 Lt. Dark brown 

1941 Fialho?* 14 

1943 Warren‘ 30 Rt. 2.0 ¢m. No endocrine changes 

1943 Bonser?? 49 Lt. 

cy 31 Lt. Yes Brown Impotent 
, 1944 Neeve 48 Rt. Pink-brown 
1944 Nation? 34 «1 mo. Rt 2.0¢m, Yes Brown Sterile 
ip. 30) 18 mo Lt. 2.0 em, Gray-yellow Gynecomastia 
: IMS Lewis? 2h 
37 
om 1948 Scully ® 55 2 yr. Lt 8.0 ¢m. Yes = Gray No endocrine change 
as 1948 Price . 53 Lt. 1.5em. Yes Gray-brown Asymptomatic 
_ } 1949 Reiners ** : 34. «OO wk., Lit. 2.5em. Incomp. Tan Hyperlibidinous 
54 3 yr. Rt 2.0em. Yes Gray-yellow No endocrine change 
—_ 195t Grabstald * 324. yr. Lt. 1.0¢m. Yes Brown Gynecomastia; hyperlibidinous; hyper- 

5 cholesterolemia; xanthomatosis 

1951 Flynn‘ 26 2'oyr. Rt. 6.0.em. Yes Brown-yellow Bilateral; mentally retarded; no en- 

Lt. 3.0¢em., Yes Brown docrine changes 
1e 195l Garvey ** 9 Syr. Rt. 7.0em, Brown Bilateral; poor libido; aspermia 
Lt. 6.0 em. Brown 
a 1952. Dixon & Moore? See text for comment on 12 cases 
1952. Mayers ** r 26 2wk. Lt. 2.6em. Yes Brown-gray- Gynecomastia; hyperlibidinous 
S- yellow 
50) IL yr. Lt. 4.0.em. Yes Red-yellow No endocrine change 
n- §$ ? ? ? 3.0 em. ? ? Seant information in report 
1952 Christeson ** 76 =1 mo. Lt. 5.0 em, ? Brown-yellow Transient gynecomastia 
1953 Blundon * 27. 3mo Rt. ? ? Yellow Tumor was cystic; testicle atrophic; 
, delayed puberty and libido; Leydig 
{- cells of other testicle hyperplastic 
1954 Bates*'_.. 29. «I wk. Rt. 2.5 em. Yes ‘Tan-gray No endocrine changes 
)- 1955 Melicow *?. See text for comment on 4 cases 

1955 Diamond-Impink 30 1-6 wk Rt. 2.5 em. Yes Yellow Gynecomastia regressed after surgery; 
it positive Ascheim-Zondek test 
re * Cited by Nation, 
> | total to 51 cases in adults. The two malig- plete regression occurred in 2 cases, partial 
4, nant cases reported by Masson and the in 7 cases, and in 2 cases no response fol- 
: questionable tumor reported by de Jong lowed surgery. In the cases of partial re- 
>» must, in the interests of analysis, remain — gression, there appears to be no uniformity 
n enyenee : . : aes 
apart. , as to which stigmata will regress. 
( : . ar e 

Analysis of Cases Post pubertal Cases.—The reports of 
, 


Prepubertal Cases.—1. Age of Onset: Dixon and Moore,** and of Melicow,** 
n 
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mention cases without including vital or 
pathological information; hence analysis of 
the more documented cases only can be 
attempted here. 

1. Age of Patient: Age of the patient is 
available in 34 cases, and the age distribu- 
tion is as follows: 


Age, Yr. No. of Cases 
15 to 19 : : 2 
20 to 29... 6 
30 to 39_- 13 
40 to 49___ 5 
50 to 59 5 
Over 60 ‘ 


2. Of 26 cases, 14 were on the left side, 
9 on the right, and 3 cases presented bi- 
lateral tumors. 

3. Endocrine Changes: In this section, 
we are including the changes that have been 
reported as being associated with the tumor; 
we do not mean to suggest that all these 
changes have been “caused by the tumor.” 
In 25 well-described cases the changes were 
as follows: 


Gynecomastia 7 (Transient in 1) 
Impotence _- 4 
Underdeveloped or atrophic gonads 3 
Sterility, aspermia 2 
Pseudohermaphroditism i 
Increased libido 3 


Hypercholesterolemia and xantho- 
matosis 1 


In 11 of the 25 cases, it is definitely stated 
by the author that no endocrine change 
could be discerned. In fact, several of the 
tumors were incidental findings at autopsy 
or surgery. 

4. Response to Removal of the Tumor: 
The number of cases where information on 
this point is available is small, but it ap- 
that 


some of 


pears hypolibidinous persons may 


the 
gynecomastia will regress as often as not. 


regain their libido, and 
In one case, the opposite testicle increased 
in size after removal of the tumor.* This 
same effect was noted in the prepubertal 
case reported by James and Shupe.!? 


Nature of Tumor and Basic 
Endocrinopathy 

Teilum,f in his studies on the homology 
of hormone-producing tumors of the ovary 
and testis, has formulated a schema of the 
embryological differentiation of the gonadal 
When, in 1945, 
* Monaschkin, cited by Nation." 
+ References 46 and 47, 


blastema. Huggins and 
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Moulter ** reported estrin as the hormone 
elaborated by Sertoli-cell tumors in the dog, 
it became clear that both estrogenic and an- 
drogenic hormones were produced by the 
testicle, estrogens by the Sertoli cells, and 
androgens by the Leydig cells. In neither the 
male nor the female do germ cells or tumors 
of the germ cells (dysgerminomata) elabo- 
rate hormonal substances. Acting on_ the 
basis of this knowledge, Teilum has dis- 
tinguished hormonal tumors as either being 
masculinizing (or androgenic) or feminiz- 
ing (or estrogenic). 

In the female, the granulosa-cell tumor 
(folliculome lipidique) feminizes, and _ the 
arrhenoblastoma maculinizes. In the male, 
the Sertoli-cell 


Leydig-cell tumor masculinizes. 


tumor feminizes, and_ the 
According 
to the schema of Teilum, feminization occurs 
in either sex when the hormone produced by 
the differentiated ovarian blastema predomi- 
the masculinization 
occurs when the hormone produced by the 


nates; on contrary, 
differentiated testicular blastema_ predomi- 
The thus 
analogous to the granulosa-cell tumor but 


nates. interstitial-cell tumor is 
homologous with the ovarian arrhenoblas- 
toma. 

While the embryological explanation of 
still 
somewhat difficult to weave the various en- 


these tumors now seems clear, it is 
docrine aberrations into a working pattern 
that will fit 


orderliness, each endocrine change will be 


all cases. In the interests of 
considered individually. 
Macrogenitosomia.—In_ the — prepubertal 
group, this is so constant that it has become 
a sine qua non of the clinical picture. Only 
one case deviates from the standard, ie., 
the case of Huffman,* where the child had 
gynecomastia. This has led some workers 
to classify this case as a Sertoli-cell tumor. 
There can be little argument with those who 
hold that this syndrome is one of pure 
masculinization caused by excess androgen 
elaborated by the tumor. 
the sake of 
pleteness, it must be mentioned that in the 


Dysmetabolism.—\or com- 


t References 49 and 50. 
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case reported by Grabstald the suggestion 
is made that there is a possible link between 
the tumor and the hypercholesterolemia, 
xanthomatosis, and coronary artery disease 
also found in the patient. A deranged bal- 
ance between estrogens and androgens is 
postulated as the cause of lipid dysmetab- 
olism. No similar case has been encoun- 
tered in the series. 

Pseudohermaphroditism.—This was asso- 
ciated with only one case, and for want of 
further examples it is probably better to 
still one’s imagination and allow the coinci- 
dence (if coincidence it is) to pass without 
rationalization at this time. 

Enlargement of Remaining Testicle After 
-This phenomenon has been seen 
This can be fitted into the 


Surgery. 
in two cases.§ 
picture by postulating an inhibition of an- 
terior pituitary gonadotropins by the exces- 
sive androgen in the blood. This would 
render the testicle stunted in size until the 
tumor is removed; then the pituitary would 
resume normal elaboration of gonadotropin, 
with resultant growth of the remaining 
testicle. 

At this point, it is necessary to pay at- 
tention to the case reported by Blundon,*° 
where the cells of the opposite testis were 
hyperplastic at the time when a tumor was 
removed. 
signifi- 


Acne.—Cook attached 


cance to the fact that his patient also suf- 


Facial 


fered from acne. The ability of androgens 
to cause acne is well recognized, being seen 
in patients receiving androgens as a treat- 
ment for breast carcinoma. 

Grynecomastia.—The reasons that the 
gynecomastia is inconstant, is unilateral at 
times, and is transient in one case must re- 
main enigmas. It has been shown *! that 
the administration of testosterone can cause 
gynecomastia, causing this effect in hypo- 
gonadal males. 

The weight of evidence now favors andro- 
gen as the hormone that is elaborated by the 
tumor. Cook and co-workers were able to 
identify the hormone in their case of a 5- 


§ James,” and Monaschkin, cited by Nation.* 


year-old child as being a 3-a-hydroxy-17- 


ketosteroid, which fits the pattern of 


androsterone. Masson’s malignant case ** 
was shown by Venning * to produce andros- 
terone sulfate and androstenone. 

Libido Changes.—Because of the myriad 
factors which enter into the genesis of that 
tyrant called libido, suffice it to mention here 
that four cases have described impotence 
or diminished libido, and three have de- 
Little else than 
small 
The temptation to credit the in- 


scribed increased libido. 


speculation is indicated in such a 
group. 
creased libido to high androgen titers will 
no doubt tempt some. More concrete study 
with tangible factors is needed. 

While it is more or less generally agreed 
that the hormone in excess is an androgen, 
no discussion would be complete without 
mentioning other postulated endocrinopatho- 
logical explanations. 

The well-known effects of estrogen on 
the breast naturally call suspicions of in- 
vestigators to the possibility that estrogen 
excess is involved. It has been shown that 
estrogens can cause the development of 
experimental 


interstitial cell tumors in 


animals.** This has given rise to the theory 
that perhaps an excess of estrogen causes 
both the tumor and the gynecomastia. The 
source of this estrogen has not been identi- 
fied yet. It is this theory which is called 
into play by the imagination to correlate 
the occasional occurrence of sterility, as- 
permia, impotence, decreased libido, delayed 
puberty, and hyposexuality of some patients. 

The role of the anterior pituitary is also 
in need of study. In one of the cases re- 
ported by Reiners and Horn,** a marked 
elevation of urinary gonadotropins was 
found. Paralleling this case is that of Hunt 
and Budd and the case presented by the 
authors, where tests 


positive pregnancy 


were found. If careful study of the tumor 
reveals no trophoblastic tissue, then any 
increase in the gonadotropin excretion must 
be attributed to the pituitary. Chemical 
separation of trophoblastic gonadotropin 
from pituitary gonadotropin is perhaps de- 


sirable in these cases. If the gonadotropin 
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level drops after removal of the tumor, it 
would appear that primary pituitary hyper- 
function is not the cause of the testicular 
tumor. Secondary hyperfunction is the al- 
ternative. In a male, the pituitary may be- 
come overactive if excess estrogen is 
emerging from the scrotum. The excess in 
gonadotropin would be compensatory in an 
effort to 


ratio. In such a case, biopsy specimen of 


balance the androgen-estrogen 


the opposite testicle might show hyper- 
plasia of the interstitial cells (cf. Blundon’s 
case). It has even been suggested that it 
is possible that both estrogen and androgen 
are in excess.** If such is the case, the 
antagonism between the symptoms — in 
various cases could be explained on var- 
iances in the ratio between estrogen excess 
and androgen excess. 

While it has been shown that the admin- 
istration of anterior pituitary extract will 
cause interstitial-cell hyperplasia and gyne- 
comastia in animals,|| still, in order to at- 
tribute the genesis of tumors in humans to 
an overactive pituitary, it would be neces- 
sary to find evidence of pituitary hyper- 
activity after the tumor has been removed. 
This has not been found in any case to 
date. 


Case Correlation 
The reported case probably represents 
the commoner variant of these tumors; a 


adult presented himself for 
treatment with unilateral gynecomastia and 


young male 
was found to have an enlarged testicle. A 
preoperative diagnosis of a gonadotropin- 
producing tumor was 


made, and_ local 


removal was carried out. Microscopic ex- 


amination revealed a well-encapsulated 
tumor composed solely of interstitial cells. 
lollowing removal of the tumor, the symp- 
tom of gynecomastia regressed, and the pa- 
tient made a complete recovery. 

The one unusual facet in this case was 
the positive Ascheim-Zondek 
(250 hyperemia 
Such a phenomenon has been re- 


test, which 
was — strongly 


units ). 


positive 


|| Reference 56, and Geschickter, C 
D., and Hartman, C. G,, 


254 


. i 2 dhewis, 


cited by Lewin.” 


A. M,. A. ARCHIVES OF SURGERY 


ported in the cases of Reiners and Horn * 
and of Hunt and Budd.?* Reiners and Horn 
found that the urine of their patient con- 
tained up to 168 mouse units per 24 hours 
(normal 4-24), while Hunt and Budd re- 
ported a case with 1000 units of luteinizing 
hormone per liter of urine. 

The source of this gonadotropin is in our 
opinion the anterior pituitary, but the 
theoretical objection is raised that the small 
areas of necrosis in the tumor may have 
represented necrotic chorionepithelioma. 
This objection is of considerable importance, 
however unlikely it may seem to apply to 
all observers of this case. The original 
tumor was not serially sectioned in the 
manner of the embryologist, but multiple 
sections were cut from eight blocks of the 
tumor. In addition, wet material was sent 
away to the consultant, Dr. Robert C. Horn, 
Jr., who reported on slides from that ma- 
terial. 

We believe that we are safe in ruling out 
chorionepithelioma for several reasons: 

(a) The localized, well-encapsulated na- 
ture of the tumor, which was entirely 
discrete from the displaced testicular 
tissue, 

(b) The interstitial cells in the normal 
part of the testis showed no tendency, 
however slight, to hyperplasia. 

(c) The microscopic picture is one of a 
tumor displacing normal tissue from 
a centrifugal growth pattern rather 
than that of cells undergoing hyper- 

no tubules 
were found in the tumor area; only 
tumor was found within the relatively 
dense capsule. 


plasia in between tubules ; 


(d) Snellman** would place an upper 
limit to the size of the nodules found 

0.75 cm, 

When a patient with such a combined 


in hyperplasia, 1.e., 


endocrinopathy as that seen with tumors of 
the interstitial cells returns to a perfectly 
normal equilibrium after removal of the 
tumor, it is fair to say that one of the basic 
factors present in the syndrome is a pro- 
clivity of the Leydig cells to undergo neo- 


plastic proliferation. It is most likely that 
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the pituitary in these cases is normal per 
se, although perhaps affected pro tempore 
by the hormone elaborated by the tumor. 
We are candid enough to state that the 
mechanism of gonadotropin excretion to 
excess amounts is not clear, although sev- 
eral not implausible explanations are sug- 
gested in the foregoing discussion. 

The symptom complex that results from 
the tumor depends on whether the hormone 
in excess is estrogen or androgen. In an 
effort to identify this tumor product more 
exactly, it is to be hoped that every case will 
be investigated with gonadotropin and 
ketosteroid assays, and perhaps biopsy of 
the opposite testicle. l‘or the present, we 
are content with the theory that the basic 
disorder is a proliferation, in a true neo- 
plasia sense, of the interstitial cells, under 
the influence of an essentially normal pitui- 
tary gland, and that removal of the tumor 
should remove all of the culpable factor, 
i.e., the Leydig cells which by circumstance 
are, in the words of the Savoyard, “anxious 


for to shine.” 


Summary 
The reported cases of tumors of the inter 
stitial cells are analyzed, and a new case is 
reported in detail. The controversy regard 
ing the basic endocrinopathy is aired, and 
interpretation of the symptom compiex or 
complexes attending these tumors is_at- 


tempted. 
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ERNEST B. EMERSON JR., M.D., Rochester, N. Y. 


Surgical management of thrombosed ar- 
teries in recent years has become of interest 
to general surgeons and vascular surgeons 
alike. No attempt will be made to discuss 
the operative problem as it is far too com- 
plicated to come within the scope of this 
paper. 

More than two years ago, at the request 
of Dr. W. J. Merle Scott, work was begun 
facilitate the 
operative technique and shorten operative 


on instruments which would 


time. The arterial corers * presented have 
been developed by trial and error over this 
period. 
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* These instruments pro- 


fession through Welch Inc., Skaneateales 


Falls, N. Y. 


The Instruments 


A set of four corers has been made up in di- 
ameters ranging from 6 mm. to 1 cm. The length 
is 19 cm. 

The operative end of the corers is an adapta- 
tion of the old-fashioned apple corer as can be 
seen in the accompanying Figure. The edges of the 
coring blades are reasonably sharp, but not knife- 
like, so as to follow the cleavage plane between 
the thrombus Within the 
barrel of the instrument are several small 


and the arterial wall. 
hollow 
stub-hooks designed to allow passage of the throm- 
bus into the hollow tube, yet retain the thrombus 


when the instrument is withdrawn from the artery. 


Conclusions 


A set of four arterial corers is presented. 
While they are not as useful as the ar- 
terial curettes* previously presented, they 
do fill a definite need in dealing with larger 


arteries when exposure is good. 
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GERALD MASON FEIGEN, M.D. 
and 
ROBERT B. GORDON, M.D., San Francisco 


The purpose of this paper is to reem- 
phasize that pilonidal cyst infection may 
result in sinuses which reach the perianal 
region and simulate anal fistula. ‘ive such 
cases are presented for addition to the 
literature. Although this condition occurs 
infrequently, individual cases have been re 
in sufficient 
number to warrant their consideration in the 


ported in the recent literature * 


differential diagnosis of anal fistula. 

I*requently when the secondary opening 
of an anal fistula is correctly located, the 
primary opening is either partially or com 
pietely sealed. The most valuable clinical 
observation in establishing the presence of 
an anal fistula is palpation of the tract lead- 
ing from the secondary opening to the 
anus. This is present in the majority of 
cases. When no primary opening is observed 
and no tract palpable, the possibility of an 
extra-anal source of the infection must be 
considered. 

The coexistence of anal fistula and 
pilonidal disease has been observed, but 
these two processes are usually contained 
in their respective locations. However, 
pilonidal cyst infection may produce sinuses 
that burrow under the skin for considerable 
distances. Occasionally such a sinus reaches 
the anus and there is a resultant opening in 
the perianal skin which discharges very 
much like the secondary opening of an anal 


fistula, or a subcutaneous abscess which 
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Pilontllal : on Simulating Kioctal Abscess 


clinically resembles a perianal abscess 
secondary to crypt infection. 

The diagnosis should be considered when 
one or more of the following criteria are 
obtained: 

1. The presence of pilonidal dimple and/or a his- 
tory of pilonidal disease. 

2. The presence of hairs in the perianal opening. 

3. The absence of a palpable tract leading to the 
anal canal. 


4. The absence of a primary opening of a fistula. 


Review of Cases 


Cast 1—A_ 38-year-old white man was found 
to have a discharging opening in the left anterior 
quadrant 3 cm. from the anus. The patient gave 
a history of occasional pilonidal infection, and 
there was a sealed dimple over the coccygeal area 


Anoscopic examination disclosed no primary open- 


ing of a fistula, and no tract was palpable. The 





Figure | 


tract was surgically explored and found to dip 
toward the anus for a centimeter, and then turn 
abruptly upward, where it could be easily followed 
to the pilonidal area. Along the distal few cen- 
timeters of the tract a number of thick black 
hairs were found. The entire tract plus a small 
infected pilonidal cyst was removed by block 
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PILONIDAL DISEASE—ANAL FISTULA 
dissection, and the wound was left open. Recovery 
was uneventful. 

Case 2.—A 26-year-old white man complained 
the 
vealed an opening 2 cm. from the anus in the left 


of a discharge from anus. Examination re- 


posterior quadrant. A pilonidal dimple was ob- 





? 


Figure 2 


served. There was no palpable tract leading to 


the anus and no primary opening of a fistula visible. 
When this tract was gently probed, many long 


hairs were encountered. The pilonidal cyst and 


the left 


Healing occurred in seven weeks. 


tract were removed and wound open. 


Case 3—A 29-year-old white man 


the 


Was seen 


drainage at anus an 


An 


aspect 


with a centimeter of 


recurrent tenderness over the pilonidal area. 


opening was located in the right lateral 


of the anus 2.5 cm. away. No tract was palpable 


between this opening and the anus, and no _pri- 


mary opening of the fistula could be found. The 


tract and pilonidal area were laid open, and mul- 
The 


opening communicated directly with the infected 


tiloculated cysts were excised. perianal 


pilonidal cyst. Recovery was uneventful. 
Case 4.—A 


seen complaining of 


3l-year-old white man was first 


pain in the perianal area. 
In the right posterior quadrant of the perianal 
skin an opening was found. No tract was palpable 
between it and the anus, and there was no primary 
the fistula. between the 


opening of However, 


pilonidal area and this opening a partially fluc- 





Figure 4 


tuant abscess could be felt, and several pilonidal 


openings were visible over the upper coccygeal 


region. When the tract was incised, a large num- 
ber of black hairs and several centimeters of foul 
pus were noted, A large pilonidal cyst was excised, 
and the abscess between it and the anus was ex- 
posed. The wound was left open and healed un- 


event fully. 





Figure 3 





Figure 5 


Casé 5.—A_ 35-year-old white man complained 
of pain, throbbing, and tenderness at the anus. He 
gave a history of having had two episodes of 
infection in the pilonidal area which — subsided 
without treatment. Examination revealed a_ sub- 
cutaneous abscess in the right posterior quadrant, 
but palpation disclosed no tract or induration be- 
tween the abscess and the anal canal. There was 
induration extending from the upper medial angle 


of the abscesses by way of the posterior midline 





Figure 6 





A. M. A. ARCHIVES OF SURGERY 
toward the pilonidal area, where a sealed dimple 
could easily be identified. The abscess was opened 
and followed caudad, and a_pilonidal cyst was 
excised. The tract was completely exposed and 
the entire wound left open (Fig. 6). Recovery was 
uneventful. 


Summary and Conclusions 

The possibility of extension of pilonidal 
sinus to the perianal region is discussed. 
Criteria for diagnosis are presence of hairs 
in the opening, presence of a_ pilonidal 
dimple, absence of a palpable tract leading 
to the anal canal, and absence of a visible 
primary opening of a fistula. 

This condition should be considered in 
the differential diagnosis of anal fistula, 
especially in the presence of pilonidal dis- 
ease. 

In treating such cases, block excision of 
the cyst and exposure of the tracts and 
abscesses should be carried out. All wounds 
should be left open. 

‘ive cases are added to the literature. 
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An Unusual Manifestation of Primary Hepatic Carcinoma 


EDWIN R. FISHER, M.D. 
and 
DONALD L. CREED, M.D., Pittsburgh 


Comprehensive reviews * concerning the 
clinical features of primary carcinoma of the 
liver have emphasized the difficulty in es- 
tablishing the antemortem diagnosis of this 
visceral neoplasm. The clinical manifesta- 
tions of hepatic carcinoma in most patients 
are similar to those encountered in hepatic 
cirrhosis, biliary tract disease, or malignant 
neoplasms of other organs. This is illus- 
trated by the frequent occurrence of ab- 
dominal pain, ascites, peripheral edema, 
splenomegaly, jaundice, weakness, anemia, 
and weight loss. The diagnostic significance 
of such symptoms is further minimized by 
the high incidence of cirrhosis in patients 
with hepatic carcinoma. Pyrexia and intra- 
peritoneal hemorrhage have been observed 
as the initial manifestations in some patients. 
The occurrence uf hematemesis and melena 
has been emphasized by Edmondson and 
Steiner, who noted such phenomena in 12% 
of the cases which they reviewed. Occasion- 
ally a palpable hepatic mass may indicate 
the presence of hepatic carcinoma, but other 
physical findings which might be considered 
specific are lacking. A needle biopsy of the 
liver in suspected cases may be rewarding, 
although a negative result obviously does not 
exclude its presence. Other laboratory ex- 
aminations have not been found to be help- 
ful in establishing the diagnosis of hepatic 
carcinoma. Roentgen examination has re- 
vealed hepatic enlargement and elevation or 
fixation of the right leaf of the diaphragm 
in some instances. 

A knowledge of the clinical features of 





Submitted for publication Jan. 5, 1956. 

Department of Pathology, University of Pitts- 
burgh and Veterans Administration Hospital. 

* References 1 through 8. 


hepatic carcinoma, despite their apparent 
lack of specificity, appears essential. Their 
recognition in a few patients has led to suc- 
cessful surgical therapy. Recently we 
have had the opportunity to observe a pa- 
tient with carcinoma of the liver in whom 
the clinical manifestations simulated biliary 
colic due to calculus. At the time of opera- 
tion a blood clot occluded the common duct. 
We can find no previous account of such an 
occurrence in hepatic carcinoma or other 
(liseases of the biliary tract. 


Report of a Case 


A 78-year-old white man suddenly developed 
severe, persistent abdominal pain five days prior 
to his admission to the hospital. The pain radiated 
to his back and was associated with vomiting and 
jaundice. There was no reliable history of weight 
loss, change in color of stool, fever, or chills. 

His past history revealed that he had jaundice 
15 years previously, the details of which could not 
be elicited. Four months prior to his present at- 
tack he had been hospitalized for abdominal pain 
without jaundice. Conservative treatment was in- 
stituted at this time, resulting apparently in com- 
plete recovery. 

Physical examination at the time of his last 
hospital admission revealed an elderly white man 
who appeared chronically ill and jaundiced. His 
blood pressure was 150/70; pulse 72; temperature 
98 F, and respirations 24 per minute. There were 
no murmurs of the heart or altered breath sounds. 
The abdomen was distended, with tenderness to 
light palpation in the right upper quadrant. Sig- 
nificant muscle guarding and percussion §tender- 
ness were also noted in this area. No abdominal 
masses were palpated. Peristalsis was active. A 
rectal examination was negative. 

Laboratory data on admission revealed a white 
blood cell count of 10,400 per cu. mm. with 78% 
neutrophiles, 18% lymphocytes, 3% monocytes, 
and 1% eosinophiles. Red blood cell count was 
4,500,000 per cubic millimeter with 13.5 gm. of 
hemoglobin. Serum bilirubin was 13.3 mg. per 
100 ce. with a direct van den Bergh of 10.6 mg. 
per 100cc., and indirect 2.74 mg. per 100cc.; 
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cephalin flocculation was negative in 24 hours and 
plus-minus in 48 hours. Alkaline phosphatase was 
5.88 Bodansky units, serum amylase 28 Somogyi 
units, NPH 33.0 mg. per 100 cc., glucose 299 mg. 
per 100cc., CO: combining-power 55cc. per 100 
A flat plate of the 
abdomen showed no abnormalities. 


ce., and chlorides 90.5 mEq. 





Fig. 1. 
duct. 


-Blood clot removed from the common 


Fig. 2.—Cholangiogram revealing almost com- 
plete obstruction of left hepatic duct by spherical 
radiolucent defect which represents protrusion of 
tumor from the right hepatic duct (Fig. 4). The 
right hepatic duct is not visualized. 

An exploratory laparotomy was performed. 
There was distention of the gall bladder. Calculi 
were not found. The liver appeared enlarged, 
slightly green, but without palpable masses. The 
common duct was dilated to 1.8 cm. Its lumen was 
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occluded by a blood clot which was easily removed 
(Fig. 1). A cholangiogram (Fig. 2) revealed a 
radiolucent defect in the left hepatic duct. The 
right hepatic duct was not visualized. The head 
of the pancreas was of the usual size and con- 
sistency. The ampulla of Vater was free of gross 
pathological change. The gall bladder was_ re- 
moved, and liver and lymph node biopsies were 
performed. 

After operation the icterus subsided and_ his 
wound healed per primam. Two weeks later, how- 
ever, the patient developed edema of the left leg, 
with percussion dullness and absent breath sounds 
in the right lower lobe of the lung. The temper- 
ature was 100 F. White blood cell count at this 
time was 36,000 per cu. mm. with 97% neutro- 
philes. X-rays were suggestive of a right  sub- 
diaphragmatic abscess. Two and a half months 
postoperatively the patient became stuporous and 
lethargic. A rise of serum bilirubin to 5.68 mg. 
per 100 cc. was reported, associated with a rise in 
alkaline phosphatase to 15.8 Bodansky units. The 
patient died about three months after operation. 


Pathologic Findings 
Surgical Specumens. The blood clot removed 
from the common duct measured 7 « 1.5 cm. It 
was dark red, mottled with gray areas, and was 
moderately friable, resembling other antemortem 
clots. Microscopically, it was comprised of strands 





Fig. 3.—Section of blood clot revealing atypical 
epithelial cells, several of which contain mitotic 
nuclear figures. Reduced about 4% from mag. 
1375. 
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CLOT FORMATION WITH PRIMARY HEPATIC CARCINOMA 


of fibrin, leucocytes, erythrocytes, and_ epithelial 
cells. These latter, for the most part, contained 
round vesicular nuclei with a chromatin pattern 
characteristic of nuclei of normal hepatic cells. 
However, hyperchromatic nuclei with dense irreg- 
ular masses of chromatin were also observed, 
as was an occasional mitosis (Fig. 3). The cyto- 
plasms of these cells were, for the most part, 
finely granular and acidophilic, but others pos- 
sessed an optically clear cytoplasmic rim, An 
abnormal nuclear cytoplasmic ratio in these cells 
was apparent. These atypical cells were considered 
as being compatible with malignant tumor cells of 
hepatic origin. 

The gall bladder when opened measured 7 
5 x5 cm. Its serosal surface was reddish-purple 
and smooth. The wall appeared congested and 
thickened, measuring 0.5 cm. The mucosal surface 
was blood-stained, but the usual villous mucosal 
pattern) was preserved. Pinhead-sized yellow 
plaques which could not be removed from the 
mucosal surface were also apparent. Microscopic 
examination revealed congestion and moderate 
hemorrhage into all coats of the gall bladder with 
little reactive change. The architecture of the gall 
bladder was clearly discerned and the mucosal 
epithelium was well preserved. The muscularis was 
moderately hypertrophied. In many areas the lamina 
propria of the mucosa contained collections of 
lipophages. The diagnoses were chronic cholecysti- 
tis with cholesterolosis and early venous infarction 
of the gall bladder. 

The biopsy of the liver revealed the canaliculi 
to be distended with bile. The hepatic parenchyma 
was otherwise without morphologic alteration. 

The lymph node removed from the porta hepatis 
revealed a nonspecific lymphadenitis characterized 
by follicular hyperplasia and edema of the medul- 
lary sinuses, which contained abundant macro 
phages. No neoplasm was evident. 

Necropsy 


ropsy findings were observed only in the abdom 


Findings.—Gross: Significant nee 
inal cavity. An abscess measuring 10 x 9 x 9 em. 
was noted on the superior surface of the right lobe 
of the liver. Its outer surface was tough owing to 
the presence of a fibrous wall, but its central 
portion contained green-yellow purulent exudate 
The liver weighed 1900 gm. Its capsular surface 
was smooth and = greenish-brown. No masses 
could be discerned by external examination. The 
cut surfaces of the liver revealed an irregular, 
soft, tan mass, measuring approximately 5 cm. in 
cross diameters at the hilus, which in areas blended 
into the adjacent hepatic parenchyma and _ pro- 
truded into the right hepatic duct, as well as the 
common hepatic duct. Its lgcation also resulted 
in partial occlusion of the left main hepatic duct 
(Fig. 4). Areas of tumor necrosis and hemorrhage 


were conspicuous. Many of the larger _ biliary 








Fig. 4—View of undersurface of the liver re- 


vealing occlusion of the right hepatic duct 
(RHD) by carcinoma which has extended into 
the bifurcation of the common hepatic duct 
(CHIP) and partially occludes the left hepatic 


duct (LHD). 





a 


Fig. 5.—Section of hepatic carcinoma simulat- 
ing normal hepatic parenchyma. Atypical nuclei 
and numerous mitoses are evident. Reduced about 
‘4 from mag. X 300. 
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radicals adjacent to the tumor were grossly dis- 


tended by similar-appearing tissue. There was 
marked dilatation of the intrahepatic biliary tree, 
which contained a viscous, green fluid and gave 
Unin- 


volved portions of the liver were bile-stained but 


the cut surface a honeycomb appearance. 


without evident distortion of the usual hepatic 
architecture. The common duct was dilated but 
otherwise without gross alteration. Metastases 


were not observed in the lymph nodes, peritoneum, 
or other viscera. 
Sections of the 


Microscopic : (Fig. 5) 


a malignant epithelial neoplasm formed 


tumor 
revealed 
by cords and masses of polyhedral and cuboidal 
cells. In many areas the tumor cells resembled 
normal-appearing hepatic cells, and their differ- 
entiation from the latter, particularly in peripheral 
portions of the neoplasm, was difficult. For the 
most part, however, the nuclei of the tumor cells 
were pleomorphic and hyperchromatic, with bizarre 
forms infrequently being en- 


and mitoses not 


countered. noted. 


The cytoplasms varied from being finely granular 


Multinucleated cells were also 


and acidophilic to optically clear. Frozen sections 
stained with oil red O revealed the presence of 
abundant lipid within the latter. In addition, many 
of the tumor cells contained glycogen in_ their 
cytoplasms as demonstrated by comparing diastase- 
treated and untreated stained by the 
periodic acid-Schiff method. Areas of tumor ne- 


sections 


crosis and hemorrhage were not infrequently en- 
countered. The presence of sinusoidal spaces as 
noted in normal hepatic parenchyma were also 
evident within the neoplasm. Aggregates of tumor 
cells were noted in many hepatic sinusoids ad- 
jacent to the main tumor mass. The parenchyma 
in these latter areas was markedly distorted ow- 
ing to fibrosis and accumulations of inflammatory 
cells. In more remote areas, however, the paren- 
chyma was unaltered except for the presence of 
inspissated bile within canaliculi. An alveolar or 
ductal configuration was not encountered in any 
sections of the neoplasm. 


Comment 

This case depicts the clinical difficulty 
frequently encountered in establishing the 
diagnosis of hepatic carcinoma. Although 
symptomatology of biliary tract disease is 
rot unusual, particularly for those neo- 
plasms located at the hilus of the liver, the 
manifestations of bleeding into the common 
duct with clot formation as a cause of such 
manifestations must be exceedingly rare. 
Perusal of the literature, as well as a review 
of 15 examples of hepatic carcinoma from 
our files, failed to reveal another instance. 
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It is believed that the clot encountered 
within the common duct in this case resulted 
from hemorrhage from the neoplasm which 
had gained entrance into the major hepatic 
ducts. The hemorrhagic nature of hepatic 
carcinomas is well recognized, and massive 
intraperitoneal hemorrhage from ruptured 
neoplastic nodules on the surface of the liver 
is not infrequent.¢ Although gastrointestinal 
bleeding associated with carcinomas of the 
liver is usually ascribed to esophageal 
varices resulting from concomitant cirrhosis, 
such a phenomenon might result from the 
type of bleeding as noted in this case. The 
manifestation of bleeding into the common 
duct with clot formation achieves diagnostic 
significance since it was the only objective 
evidence of a hepatic carcinoma encountered 
at the time of operation. 
that 


1 
ine 


It is noteworthy 


external examination of the liver at 


time of laparotomy, as well as at 
necropsy, failed to reveal evidence of tumor. 
The antemortem hepatic 


carcinoma was greatly aided in this instance 


diagnosis of 


by the cholangiographic and cytologic stud- 
ies performed. The former procedure has 
become widely employed in the diagnosis 
of diseases of the biliary tract and has been 
particularly useful as a diagnostic implement 
at the time of operation. The finding of 
atypical cells in the blood clot from the com- 
mon duct which were identical with those of 
the neoplasm indicates the value of cytologic 
examination of biliary contents in_ those 
instances in which an absolute diagnosis 
appears to be obscure. 

The neoplasm encountered in this case 
exhibits other unusual features which are 
worthy of note. Although it was located 
at the hilus of the liver and its major por- 
tion appeared to lie within the hepatic duct, 
it was morphologically of the liver-cell type. 
Kdmondson and Steiner? noted that all of 
their examples of hilar carcinomas of the 
liver were duct-cell in nature with adeno- 
carcinomatous or alveolar patterns. The 
study of numerous sections from the neo- 
plasm in this case failed to reveal any evi- 
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dence of the latter. The lack of metastases 
is consistent with carcinomas of the liver- 
cell type, although the absence of cirrhosis 
is unusual. This association has been noted 
to occur in approximately 90% of the cases 
of hepatic carcinoma of the liver-cell type, 
whereas less than one-third of the examples 
of the duct-cell type reveal such alteration 
in the hepatic parenchyma.‘ 

Unfortunately the position of the hepatic 
neoplasm in this case did not allow for 
subtotal hepatic resection. The possibility 
exists, however, that bleeding with clot for- 
mation in the common duct might occur 
from a neoplasm confined to one of the 
major hepatic ducts. The recognition of 
such a manifestation of hepatic carcinoma 
might allow for surgical extirpation of the 
neoplasm which at present constitutes the 
only therapy for such tumors." 


Summary 

A case of primary carcinoma of the liver 
in a 78-year-old white man is presented in 
which the clinical manifestations of biliary 
colic resulted from a blood clot within the 
common duct. To our knowledge, this phe- 
nomenon has not been previously recorded 
in patients with hepatic carcinoma or other 
diseases of the biliary tract. It is believed 
that the clot was formed by bleeding from 
the tumor, which at necropsy was found to 
be located at the hilus of the liver and had 
invaded the major hepatic ducts. 

Antemortem diagnosis in this case was 
established by finding malignant tumor cells 
the blood the 


common duct and cholangiographic studies. 


within clot removed from 
The utilization of cytologic studies of the 
biliary drainage in neoplastic diseases of 


the biliary tree, particularly for neoplasms 





CLOT FORMATION WITH PRIMARY HEPATIC CARCINOMA 


at the hilus of the liver, may be of assistance 
in establishing an absolute diagnosis. 
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Its Single Known Metastasis in the Small Bowel 


W. D. GATCH, M.D., Indianapolis 


mt Alit | 


The history of this melanoma is worth 
recording because of the questions it sug- 
gests (1) on the possibility that melanoma 
may be a primary tumor of the breast, (2) 


on the fate of melanoma metastases, and 


(3) on the proper treatment of melanoma. 


Report of a Case 


Tumor of breast: discovered in 1942; simple 
mammectomy in 1944; small bowel obstruction due 
continued survival of 
patient in good health 14 years after discovery of 


to a metastasis in 1947; 


tumor; comments on the course of this tumor and 
on the fate of emboli from it. 

A 52-year-old woman entered St. Vincent’s Hos- 
pital on Aug. 10, 1944, because of a tumor which 
she had discovered two years before in her right 
breast. It had grown steadily. The breasts were 
flat and small. The tumor was 2 in. (5.08 em.) in 
diameter, solitary, soft, spherical, unattzched to 
the skin, and movable on the underlying tissues. 
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The presence of enlarged lymph nodes in the right 
axilla was doubtful. 

The patient had had no diseases of importance; 
no operations. She had a frail build (5 ft. 2 in. 
[157 cm.], 100 Ib. [45 kg.]), but the physical and 
laboratory examinations indicated good health. 

I removed, on the day after admission, the right 
breast and the fascia beneath it without entering 
the axilla. Dr. H. A. Thornton made the follow- 
ing report on the tumor: “The breast contains a 
well-circumscribed tumor 4.5 cm. in diameter; 
roughly spherical; firm. The cut surface of the 
tumor bulges somewhat. It is dark blackish-brown 
in color. The overlying skin is loosely attached 
to it. 

“Microscopic Findings —The breast tumor has 
the structure of a malignant melanoma. Many of 
the neoplastic cells are large and irregular in 
shape; others are spindle-shaped and medium- 
sized. The cells have a fairly large amount of 
pinkish pale-staining cytoplasm. The nuclei are 
slightly vesicular. Mitotic figures are noted. The 
internal structure of many of the cells is obscured 
by presence of a large amount of dark-brown 
granular pigment. There is some fibrous. tissue. 
There is a marked collection of Lymphocytes in 
some places. 


Metastatic melanoma 


of the ileum. 





PRIMARY MELANOMA OF THE BREAST 


“Diagnosis—Malignant melanoma of breast.” 

| searched the entire skin of the patient for 
pigmented moles and found but one. This was a 
small, smooth, brownish elevation at the navel. 
Dr. Thornton, after a microscopic study of this, 
pronounced it entirely benign. 

The patient’s recovery was good. I saw her no 
more until Oct. 12, 1947, when she entered the 
Methodist Hospital for obstruction of the small 
bowel. She had had abdominal cramps now and 
then for the past year. At laparotomy, done after 
four days of treatment, I found in the pelvis and 
delivered through the suprapubic incision an in- 
tussusception 12 in. (30.5 cm.) long of the ileum. 
This had been caused by an intraluminal tumor. 
The bowel proximal to it was thick and had a 
diameter of 3 in. (7.6 cm.) ; distal to it, the bowel 
was ribbon-like. After excision of the intussus- 
the bowel 


ception, I reestablished the continuity o 
with a lateral anastomosis having very short blind 
ends. [I carefully explored the abdomen and 
found no other abnormality. 

The tumor was in the mucosa. It was coal- 
black and 2 in. (5.08 em.) in diameter. Dr. H 
M. Banks, pathologist to the Methodist Hospital, 
compared sections of it with sections of the breast 
tumor and found the two identical in appearance. 

Recovery was uncomplicated. The patient en- 
tered the Methodist Hospital again in May, 195 
because of a duodenal ulcer, and again, in 1953, 
because of slight bleeding from hemorrhoids. We 
examined her carefully for tumors on both ad- 
missions and found none. She is now 63 years 


old, is in good health, and works every day. 


Comment 


Pathologists of former times thought 
that melanomas can be primary tumors of 
the breast; those of today are not sure 
about this. Ackerman,' Stewart,? and 
Willis,* in their recent and authoritative 
writings on diseases of the breast record no 
instance of melanoma arising in its paren 
chyma. Geschickter ¢ mentions a “melano 
sarcoma” which he thinks did so. It is 
common knowledge that the course of a 
melanoma is unpredictable. It spreads 
rapidly by both lymph and blood vessels. 
It may, in a few months after its appear 
ance, have metastases in every organ of the 
body. Its metastases, after being dormant 
for years, may suddenly start growing, or, 
after reaching a fairly large size, they may 
* References 3 and 4. 


+ Reference 5, at p. 390. 


die and disappear. Pathologists are still not 
agreed on what are its parent cells,{ though 
they are agreed on the locations of these 
cells. We must be cautious, therefore, in 
view of these facts, about concluding that 
a large melanoma at an unusual site for 
melanoma is a primary growth there. It 
may be a metastasis from a minute and 
undiscovered tumor of the skin or eye, or 
from a tumor excised years before and 
forgotten, or even from a tumor which has 
disappeared spontaneously.§ 

These possibilities make it almost im- 
possible to prove that a melanoma of the 
breast is not a metastasis. It seems prob- 
able, however, that the tumor under consid- 
eration really did arise in the breast. It is 
conceivable that it came from melanoblasts 
carried into the breast from the skin by 
the embryonic glandular epithelium. We 
cannot be certain, however, that it was not 
a metastasis from a small melanoma which 
had disappeared before the patient came to 
us. 

The tumor in the intestine was, beyond 
reasonable doubt, a metastasis. I can find 
no report of a primary melanoma of the 
small bowel, and this contains no melanin- 
producing cells.|| The parent embolus of 
this tumor must, therefore, have come from 
a metastasis, in a lung, of the breast tumor, 
or, if you like, of the progenitor of the 
breast tumor. Authorities are agreed that 
tumor cells seldom or never pass through 
lung capillaries, because these have a diam- 
eter less than that of a single tumor cell. 
When a tumor embolus reaches the lung 
through a radicle of the pulmonary artery, 
it stops short of the capillaries. If it suc- 
ceeds in growing, some of its cells may 
penetrate radicles of the pulmonary veins 
and be carried to the left side of the heart. 
A minute, even an invisible, metastasis in 
the lung may seed the entire body with 

t Reference 6, at p. 902. 

§$When a_ resident, I assisted Dr. Harvey 
Cushing at an operation for a melanoma of the 
brain which autopsy showed to be a metastasis of a 
melanoma in an ovarian teratoma 


|| Reference 7, at p. 591. 
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emboli. It seems improbable that, in the 


present case, only one tumor embolus 


reached the aorta. It is more likely that 
tumor cells were widely distributed by the 
arterial Most of may have 
died. What we know, however, about the 


life history of melanomas, makes us fear 


blood. these 


that some of them may be living in a dor- 


mant state, their growth somehow re- 
strained, and that one or more of these may 
start to grow at any time. 

Although tumor implants on the exterior 
of the small bowel are common, true metas- 


Willis # 


135 cases, 45 of 


tases within its tissues are rare. 


has collected records of 
which were melanomas. 

The history of this case shows that the 
tissues may somehow offer considerable re- 
sistance to cancer growth. It shows also, 
I believe, the value of case studies on can- 
cer patients. These may be more valuable 
than statistical studies or animal experi- 
ments. They are experiments with cancer 
done by nature on human beings. They can 


give us the information on the natural his- 


{ Reference 4, pp. 34-175. 
# Reference 3, 


at p. 212. 
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tory of cancer, essential to its rational treat- 
ment. 


Addendum 


| did a laparotomy on this patient for 
a carcinoma of her rectosigmoid after I 
had submitted this paper for publication. I 
found no melanoma metastases in her ab- 
domen. She is still in good health. 

23 FE. Ohio St., Indianapolis. 
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Atel Pr ancreatitis 


VAN G. KADEN, M.D. 
and 
JOHN M. HOWARD, M.D., Houston, Texas 


The purpose of this study of acute pan- 
the natural 
Many articles have 


creatitis has been to define 
course of the disease. 
the 


therapy, particularly of acute relapsing pan- 


been written on various aspects of 
creatitis. The value of a given therapeutic 
regimen, in a nonfatal illness, is difficult 
the 


series, This study is designed primarily to 


to ascertain in absence of a_ control 
fill this need. The controversial subject of 
therapy has been avoided except as_ it 
throws additional light on the natural course 
of the disease. 

This work is a follow-up study of 100 
consecutive surviving patients treated for 
acute pancreatitis at Jefferson Davis Hos- 
pital during the years 1949-1954. Jefferson 
Davis Hospital is a charity hospital, a fact 
which influences somewhat the type of pa- 
tients seen as well as the follow-up method. 

Diagnosis has been based primarily on 
the clinical syndrome supported by an ele- 
vated serum amylase concentration. In a 
few instances the diagnosis has been based 
on the findings at laparotomy. 

Patients were treated for the primary 
acute illness on a conservative nonoperative 
regimen and then discharged, often to be 
lost to the hospital until they returned with 
a secondary attack or until the follow-up 
program was developed. 

The follow-up period averaged 3.5 years, 
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Chaical Studies oO the Vatural History of 


with only 15 patients being followed less 
than 24 months. 


Results 

Pancreatitis is a recurring disease. Of the 
100 patients who were followed without 
definitive therapy, 39 (399%) demonstrated 
recurrences of the acute attacks. 

Two rather distinct patterns or syndromes 
evolved. The first pattern is that of the 
patient with stones in the gall bladder or 
common duct. The second pattern is that 
seen in the patient without demonstrable 
biliary tract disease. 

TaBLE 1.—Incidence of Cholelithiasis in 100 


Consecutive Patients with Acute Pancreatitis 











Group | No. Percentage 
Patients with cholelithiasis | 36 | 41* 
Patients with normal gall bladder | 51 } 59* 


Indeterminate group 13 


* Percentage of determinate group. 
Of the 100 patients, the presence or ab- 
sence of gallstones was determined by 
cholecystographic or operative means in 87 
(Table 1). Of the 


group, 41% had gallstones. This incidence 


patients determinate 


is lower than that found in many hospitals 
owing to the high incidence of pancreatitis 
secondary to alcoholism in a charity hos- 
The 


receiving, by 


incidence is not due to 


the 


pital. low 


referral, more complex 


problems. 


The two syndromes demonstrate one 
feature in common: their tendency to re- 
currence if left untreated (Table 2). The 


incidence of recurrence was 47% in those 
patients with gallstones, 43% in those with- 
out gallstones. 

The only obvious similarity in background 
is the fact that both syndromes had an 
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TaBLE 2.—Incidence of Acute Relapses Following 
Pancreatitis 





| 
| 


Normal 
| Gall Bladder 


| Cholelithiasis 

| Group Group 
Number of patients 36 él 
Number with recurrence 17 22 
Incidence of recurrence 47% 43% 


TaBLE 3.—Background of Acute Pancreatitis 


Average 


| 
| 
Chronic | | Age of 
Group Aleoholism | Women j} Onset, Yr. 

| | 

Cholelithiasis group_.__| 3% | 77% | 47 
Normal gall bladder | | 

group | 37% | 51% | 13 


decade 


fifth 
of four of the pa- 


average age of onset in the 


(Table 3). Three out 
tients with gallstones were women, many 
of whom were Latin American. In the non- 
gallstone group the sex distribution was 1:1. 
In the latter syndrome, the incidence of 
chronic alcoholism was 37%, in the gallstone 


group only 3% (one patient). 


TABLE 4,—Laie Sequelae of Pancreatitis 


4 Total Pancreatic Pseudocyst 
Group |} No. | Calcification | of Pancreas 
| | | 
ne - ae 
Cholelithiasis group | 36 | i | 0 
Normal gall bladder | | | 
group | 51 8 i 


* Chronic alcoholic. 
The late sequelae of the two syndromes 
are quite different (Table 4). Whereas the 
incidence of calcification and 
16% 8% 


normal-gall-bladder 


pancreatic 


pseudocyst formation was and 
respectively for the 
group, no patient in the gallstone group 
developed a pseudocyst and the only patient 
“con- 


who developed calcification was a 


tinuous alcoholic.” The latter patient was 
the only alcoholic in the gallstone group, the 
only one to develop calcification, and the 
only one to become a therapeutic problem 
following gallstone surgery. It is probable 
that this patient developed pancreatitis on 
the basis of alcoholism rather than on the 
basis of organic biliary tract disease. 
Another distinction between the two syn- 
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A. 


dromes is the response to biliary tract sur- 
gery. A total of 30 patients with gallstones 
had cholecystectomy and, as appeared indi- 
cated at the time of operation, choledochos- 
tomy. One of the patients with one previous 
attack of pancreatitis had an attack of pain 
postcholecystectomy. His 
During 
the next four years he has been asympto- 
The 


above had multiple attacks of pancreatitis, 


three months 


serum amylase was not elevated. 
matic. chronic alcoholic mentioned 
before and after cholecystectomy (choleli- 


thiasis) and common duct exploration. 
Alcoholism preceded the onset of pancrea- 
titis as well as the subsequent attacks. Thus, 
of the 30 patients with gallstones, 1 patient 
(3%) and possibly 2 patients (7%) have 
had recurrences since operation. The patient 
with the definite recurrence had both syn- 
Of the 


14 patients with acute relapses prior to 


dromes, gallstones and alcoholism. 


Tasie 5.—Cholelithiasis Group—E ffect of Definitive 


Biliary Tract Surgery 


Patients with single attack of acute pancreatitis 16 
Recurrences following definitive biliary tract surgery iy 
Patients with multiple attacks of acute pancreatitis. 4 
Recurrences following definitive biliary tract surgery. l 
Total number of patients 30 
Incidence of postoperative recurrence 7% 


* Recurrent attack characterized by acute pain but a normal 
serum amylase concentration. The common bile duct had not 
been explored. 
definitive gallstone surgery, only the above 
alcoholic has had subsequent attacks (Table 
5). Contrary to the above results, nine pa- 
tients with acute pancreatitis but without 
gallstones had subsequent cholecystectomies 
and, as deemed advisable at operation, chole- 


had 


incidence 


dochostomy. Three patients (339%) 


postoperative — recurrences—an 


TasBi_e 6.—-Normal Gall Bladder Group 


Biliary Tract Surgery 


Effect of 


Patients undergoing 
elective cholecystectomy 9 


Patients with 


postoperative recurrences 3 (338%) 
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ACUTE PANCREATITIS 


which approximates the natural incidence 
of recurrence (Table 6). 


Comment 


The literature is replete with references 
to the association of gallstones and acute 
pancreatitis. The descriptions and references 
to acute relapsing pancreatitis, however, 
have often tended to divorce it from patients 

The 
that 
either type is, in its natural course, likely to 
The 


quelae of calcification and pseudocyst of 


with gallstones. observations in this 


study suggest acute pancreatitis of 


demonstrate recurrent episodes. se- 
the pancreas appear almost limited, in this 
series, to the nongallstone group. A review 
of the English literature indicates that of 
the patients with pancreatic calcification, 
only about 10% have gallstones. This ob- 
servation appears even more significant 
since the majority of patients with acute 
pancreatitis, as reported by most authors, 
have associated cholelithiasis. 

Definitive gallstone surgery appears to 
interrupt the course of the associated pan- 
creatitis. This was dramatically illustrated 
in a patient who continued to have acute 
episodes of pancreatitis following cholecys- 
tectomy, until a second operation (chole- 
dochostomy) revealed a residual stone in 
the common duct. Pancreatitis has not re- 
curred in the ensuing two years. 

These observations support, in part, those 
of Raker and Bartlett,? who observed that 
cholecystectomy and choledochostomy inter- 
rupted the tendency to recurrence in many 
of the patients with multiple preoperative 
attacks. They did not, however, limit the 
indication of the operation to patients with 
evidence of gall bladder disease. 

Since cholecystography often fails to 
delineate a normal gall bladder immediately 
the 
radiologist may not be able to differentiate 


after an attack of acute pancreatitis,* 


between the two syndromes for several 


weeks. On the basis of the observations of 


* References 1 and 3. 








the natural course of the disease, therapy 


institution consists of initial non- 


Thereafter, cholecys- 


in this 
operative treatment. 
tograms are performed until the gall bladder 
is visualized or until nonvisualization per- 
for at least a month after the acute 


sists 
attack. For those patients with gallstones, 
but only for those patients, cholecystectomy 
and choledochostomy are recommended, in 
the belief that definitive gallstone surgery 
interrupts the course of the associated re- 


lapsing pancreatitis. 


Summary 


The natural course of acute pancreatitis 
in the untreated patient is one of frequent 
recurrence. Two syndromes become evi- 
dent, both characterized by frequent recur- 
rences. One syndrome centers around the 
presence of cholelithiasis, with or without 
choledocholithiasis. Pancreatic calcification 
and pseudocyst formation appear to be in- 
frequent sequelae. The pancreatitis appears 
to be secondary to the organic biliary tract 
disease, as indicated by the fact that defini- 
tive characteristically 

the 


gallstone 
the 


surgery 


interrupts course of pancreatic 
disease. 
The second syndrome, often following 


chronic alcoholism, is not associated with 


organic biliary tract disease and_ results 
more frequently in pancreatic calcification 
and, in this study, pseudocyst formation. 
Removal of the normal gall bladder does not 
appear to influence the incidence of recur- 


rence. 
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i os Wacterial E idlaciuniedis Following 


aS Surgery 


E. K. KOIWAI, M.D. 
and 
H. C. NAHAS, M.D., Philadelphia 


Mechanical trauma to the valves of the 
heart has long been known to be the most 
reliable experimental method of production 
of bacterial endocarditis.’. The first attempt 
by this method is attributed to Rosenbach 
(1878)? who in dogs and rabbits succeeded 
in producing a bacterial endocarditis by in- 
juring the aortic cusps with a_nonsterile 
rod passed through the carotid artery. As 
the traumatizing agent, Ribbert (1885)* 
used suspensions of staphylococci and 
starch granules from potato cultures; Fulci 
(1908), bacteria in carbon suspension ; 
Panichi and Guelfi (1909),° bacteria and 
carcinoma cells; Viti (1912),° a medium 
composed of sterile flour and bacteria. Re- 
gardless of the nature of the traumatizing 
agent, a bacterial endocarditis ensued in the 
injured valves upon implantation of the 
bacteria. IXqually successful was an experi- 
ment by Kinsella and Hayes (1927) ,* who 
induced bacterial endocarditis in dogs by 
injuring the aortic valves with a suitable 
steel rod passed through the left carotid 
artery, following intravenous injection of 
nonhemolytic streptococci. Comparable re- 
sults are obtained by preliminary fulgura- 
tion of valves by Powers (1929)*® and also 
by Harken (1942)® by the implantation of 
metal clips on the free margin of the pos- 
terior mitral leaflet, introduced through the 
auricular appendage. 

The development of methods for the 
surgical correction of congenital or acquired 

Submitted for publication Dec. 3, 1955. 
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deformities of the heart and its valvular 


apparatus have created conditions at  sur- 
gery which simulate those employed by these 
investigators in the experimental production 
of bacterial endocarditis. The question 
arises: Does surgical trauma favor the de- 
velopment of bacterial endocarditis ? 

Cases of subacute bacterial endocarditis 
following cardiac surgery have been already 
reported in the literature. 

Hurst and co-workers (1949)! have de 
scribed this occurrence in a 10-year-old girl 
two years after a Taussig-Blalock operation 
for the correction of tetralogy of [allot. 
The patient recovered. Jones and Dolton 
(1952)!! reported a case of transposition of 
the great vessels in a 6-year-old white girl 
who died two and one-half years after a 
Taussig-Blalock operation following rupture 
of a mycotic aneurysm of the pulmonary 
artery induced by a nonhemolytic Strepto- 
coccus. The same authors mention a per 
sonal communication of Taussig of four 
comparable cases. Brunsdon and co-workers 
(1953)!* have recorded the first case of 
subacute bacterial endocarditis following 
valvotomy for advanced mitral stenosis. 
Death occurred nine weeks after operation. 
Pseudomonas pyocyanea was isolated both 
from the sputum and the blood. The prob- 
able source of infection was attributed to a 
small abscess at the site of a lingular biopsy. 
Twelve additional cases of subacute bac- 
terial endocarditis following cardiac surgery 
are here presented. 


Material and Method 


These 12 cases were obtained from the files of 
the Department of Thoracic Surgery, in a survey 
of 1190 cardiac operations performed from 1952 
to 1954. As indicated by Table 1, four cases were 
detected among 857 patients undergoing surgery 
on the mitral valve either for correction of steno- 
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sis or of insufficiency (0.47%); six cases among 
158 patients submitted to surgery of the aortic 
(3.84%) ; 118 
with multivalvular including procedures 
on both the mitral and the aortic valve (0.85%) ; 


valve one case among patients 


surgery 


TABLE 1.—Incidence of Subacute Bacterial Endo- 
carditis in 1,190 Cardiac Operative Procedures 





SBE Per Cent 
Mitral valve surgery_._...-- 4 0.47 
Aortic valve surgery. 6 3.84 
Multivalvular surgery- 1 0.85 
Atrial septal defect. 1 1.75 
Total operations 1190 12 1.01 


one case among 57 patients operated upon for 
atrial septal defect (1.75%). 

Of these 12 cases, in 9 the diagnosis was based 
on symptoms, physical findings, and positive blood 
cultures and in 3 cases, on clinical evidence and 
the result of postmortem examination. Cases were 
not included that had positive blood culture fol- 


lowing surgery in the absence of clinical findings 


consistent with bacterial endocarditis. In all 
cases extensive clinical laboratory investigation 
had established the rheumatic process to be in- 
active. 


In six cases the auricular appendage was ex- 
Aschoff 
bodies which fulfilled the criteria for activity were 


amined for rheumatic activity. Typical 


present in only one case. None of the cases had 
previous history of subacute bacterial endocardi- 
tis. Every patient had received antibiotics from 
the 
for a vari- 


one to three days previcus to surgery, and 


treatment was continued in all cases 
able number of days after operation. When peni- 
cillin had been used, penicillinase was added to 
the culture medium which 


consisted of tryptose 


broth containing p-aminobenzoic acid. 


Report of Cases 


Case 1—A 
history of chorea at age 11 to 12 in whom anterior 


26-year-old) white woman with 
mitral valve commissurotomy was performed. On 
the 16th postoperative day she developed throm- 
the left 
by spiking temperature and pain in the left upper 


bophlebitis of leg, which was followed 


quadrant of the abdomen. The spleen and liver 


were enlarged and tender, and there were signs 


and symptoms of cardiac failure. On the 22nd 
day after the operation, a  coagulase-positive 
Staphylococcus was obtained from the blood 


culture. The organism was resistant to penicillin 


but sensitive to streptomycin, carbomycin (Mag- 
namycin), chloramphenicol (Chloromycetin), and 


oxytetracycline (Terramycin). Broad-spectrum 


antibiotic treatment was intensified, and the sub- 


sequent blood cultures were negative. The patient 





the 47th 
apparently in good condition. 


postoperative day, 


was discharged on 


Case 2.—A 35-year-old white man with severe 
mitral stenosis in the absence of definite history 


of rheumatic fever. The mitral valve at opera- 
tion hardly admitted the tip of a finger. An 
anterior commissurotomy was performed. Follow- 


ing operation the patient had a cerebral embolism 


and developed right hemiplegia. Since four teeth 
were loose, they were extracted on the 25th post- 
operative day. As a_ precautionary measure 
throughout this time, the patient had received pen- 
icillin and chlortetracycline (Aureomycin) treat- 
ment. On the same day as the extraction, the 
patient developed a spiking temperature and four 
blood cultures, taken the same day, 7th, 9th, and 
12th days thereafter, revealed a Bacillus proteus, 
sensitive to streptomycin and chloramphenicol 
and a hemolytic Streptococcus sensitive to chlor- 
amphenicol. In spite of intensive broad-spectrum 
antibiotic therapy, the patient died 17 days after 
the oral surgery. Permission for postmortem ex- 
amination was not obtained. 

Cast 3—A_ 29-year-old 
?? 


rheumatic fever at 22 


Negro woman with 
years of age was diagnosed 
as having mitral stenosis and insufficiency. During 
her fifth month of pregnancy mitral valve com- 
was performed. The ap- 
Aschoff both 


myocardium and subendocardium. Postoperatively 


missurotomy auricular 


pendage biopsy revealed bodies in 


there were no complications, and four months 
later she delivered a viable infant. At this 
time she had intermittent elevations in tem- 
perature, left upper quadrant abdominal _ pain, 
and signs and symptoms of cystitis. She was 
placed on antibiotics and discharged. The anti- 
biotic treatment was continued at home, but the 


temperature persisted from 100 to 101 F, and in 
the opinion of her local physician she had reactiva- 
tion of her rheumatic state. Eight months after 
the cardiac operation the patient was readmitted 
with a spiking fever, pain in the left abdominal 
upper quadrant, nausea, vomiting, and dyspnea. 
coagulase-negative 
the 


The organism 


Ten positive cultures of 


Staphylococcus were obtained during five 


months she was in the hospital. 
was sensitive to penicillin, carbomycin, chloram- 
moderately sensitive to 


phenicol, bacitracin; 


streptomycin but resistant to oxytetracycline. 
After prolonged persistent antibiotic therapy, the 
blood cultures became negative and the patient 


was discharged in fairly good condition. 


CasE 4.—A 46-year-old white woman with 
mitral stenosis. She had chorea and “growing 
pains” during grade-school years, but a_ heart 


murmur was not discovered until she was about 28 
old. 


For a few days after the commissurotomy the 


years A mitral commissurotomy was done. 


patient had moderate elevation of temperature. At 
the eighth day the temperature rose and became 


273 








spiking in character. In the following two days 
the blood cultures revealed a coagulase-negative 
Staphylococcus resistant to penicillin, streptomycin, 
oxytetracycline; moderately sensitive to chloram- 
phenicol, and very sensitive to carbomycin. Under 
antibiotic therapy the blood cultures became sterile, 
but the patient continued to have recurrent attacks 
of spiking temperature and chills. On the 38th 
day her temperature returned to normal. Antibiotic 
therapy was maintained, and the patient was dis- 
charged on the 61st postoperative day apparently 
in good condition. 

Case 5.—A 38-year-old white man with signs 
and symptoms of aortic stenosis of 12 years’ dura- 
tion. An attempt was made to correct the valvular 
defect by transaortic commissurotomy. The post- 
operative course was uneventful, and the patient 
was discharged considerably improved 15 days 
after the operation. Two weeks after discharge 
the patient developed malaise and spiking temper- 
ature and was readmitted. An abscess over the 
sternum was found and drained. Five positive 
blood cultures of coagulase-positive Staphylococ- 
cus were obtained in the following five days. The 
organism was sensitive to penicillin, carbomycin 
and chloramphenicol, but resistant to streptomycin. 
The patient died 10 days after readmission, and 
permission for postmortem examination was ob- 
tained. 

Postmortem findings revealed an enlarged heart 
weighing 410 em., with right and left ventricular 
dilatation and hypertrophy. The heavily calcified 
aortic valve admitted the passage of one finger 
and showed the presence of friable vegetations, 
which on smear and culture revealed coagulase- 
positive staphylococci. There were also. smaller 
vegetations on one of the tricuspid leaflets and 
septal wall of the right atrium. There was a 
moderate fusion of the mitral valve anterior com- 
missure with a slight degree of stenosis. Other 
findings included atelectasis of both lower lobes 
and congestive splenomegaly. 

Cast 6.—A_ 44-year-old white man submitted 
to transaortic commissurotomy. He had no defi- 
nite history of rheumatic fever but had signs and 
symptoms of aortic stenosis. On the fourth post- 
operative day he developed spiking temperature, 
and nine blood cultures taken on the 12th, 18th, 
19th, 20th, 33rd, 39th, 41st, 44th, and 48th  post- 
operative days were positive for coagulase-negative 
Staphylococcus. The organism was very sensitive 
to streptomycin, chloramphenicol ; moderately sen- 
sitive to penicillin and resistant to chlortetracycline 
and oxytetracycline. Under antibiotic treatment 
consisting of penicillin, carbomycin, and strepto- 
mycin, the blood cultures became sterile and the 
patient was discharged on the 65th postoperative 
day without clinical manifestation, 

Cask 7.—A 37-year-old white man with aortic 
stenosis. He had exertional dyspnea and three 
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episodes of syncope within the last two years. 
He gave no history of rheumatic fever or scarlet 
fever, but heart murmurs were discovered at the 
age of 25. At that time the patient was without 
symptoms. An aortic commissurotomy by digital 
method was performed. Postoperatively the pa- 
tient had an unexplained febrile course. All blood 
cultures were negative except for one obtained 
on the fourth postoperative day, which was_ re- 
ported as coagulase-negative staphylococcus, and 
the patient was discharged to his family physician 
with normal temperature and in improved con- 
dition. 

Two months postoperatively the patient devel- 
oped spiking temperature, dyspnea, and evidence 
of cardiac failure and was readmitted. Blood 
cultures revealed persistence of the coagulase- 
negative Staphylococcus, which was very  sensi- 
tive to carbomycin and chloramphenicol and 
moderately sensitive to streptomycin. The patient 
was given intensive antibiotic therapy but be- 
came worse and died. 

The postmortem examination revealed a mark- 
edly enlarged heart, weighing 640 gm., due to 
left ventricular hypertrophy and dilatation. The 
tricuspid and pulmonary valves were normal but 
the mitral valve was stenotic and slightly calci- 
fied with the passage measuring one and one-half 
fingerbreadths. The aortic valve was heavily cal- 
cified and stenotic, admitting the passage of one 
finger. On the calcified aortic cusps there were 
numerous friable gray-pink vegetations that on 
culture revealed coagulase-negative staphylococci. 
Other findings included bilateral hydrothorax and 
chronic passive congestion of lungs, liver, and 
spleen. 

Cast 8.—A_ 50-year-old white man with mitral 
stenosis and aortic stenosis in the absence of a 
definite history of rheumatic fever. The operation 
consisted of mitral commissurotomy and aortic 
commissurotomy by the transventricular approach. 
On the 20th postoperative day the patient developed 
spiking fever with chills, and a nonhemolytic 
Streptococcus was found in the blood culture. The 
organisms were found to be very. sensitive to 
chloramphenicol but resistant to penicillin, strep 
tomycin, chlortetracycline, and oxytetracycline. 
Under chloramphenicol and crystalline procaine 
penicillin G (Crysticillin) therapy the temperature 
became normal and three subsequent blood cultures 
were negative. The patient was discharged) on 
the 35th postoperative day in) good condition, 

Cast 9—A 47-year-old white man with aortic 
stenosis and insufficiency and a history of rheu- 
matic fever at the age of 13 years. Several epi 
sodes of pulmonary edema occurred within the 
last four years. The operation consisted of aortic 
commissurotomy with insertion of a nylon ball. A 
blood culture on the fifth postoperative day was 


positive for coagulase-positive Staphylococcus. On 
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the 10th postoperative day the patient developed 
a spiking fever and became drowsy and confused. 
Subsequent blood 
negative Staphylococcus, 


cultures revealed coagulase- 
resistant to penicillin, 
streptomycin, carbomycin, chloramphenicol, and 


oxytetracycline. Under an antibiotic regimen of 
penicillin, streptomycin, carbomycin, chlorampheni- 
col, and oxytetracycline the patient improved. 
Fourteen subsequent blood cultures were negative 
but the patient’s condition rapidly declined, and 
he died 46 days after the operation. One day 
before death he felt a severe pain in the right leg, 
which on palpation was colder than the left. 

heart 
weighing 650 gm., with marked hypertrophy and 
dilatation of both left and right ventricles. The 
mitral valve allowed admission of three fingers, 


Postmortem examination revealed a 


and the cusps as well as the chordae tendineae 
were slightly thickened but no vegetations were 
present. The aortic valve admitted one finger; all 
the cusps were calcified and were united at the 
commissures. There were few soft gray-pink 
vegetations attached to all aortic cusps. In the 
pulmonary artery just above the pulmonary valve 
there was a small button to which was attached 
a string which passed through the walls of the 
pulmonary and aorta to the level of the aortic 
valve. Originally the nylon ball was attached to 
the string and lay at the level of the aortic valve, 
but at the postmortem examination it was detached 
from the string and was found at the bifurcation 
of the abdominal aorta, partially occluding the 
right common iliac artery. Postmortem blood cul- 
tures from the heart revealed coagulase-negative 
staphylococci and, microscopically, the vegetations 
on the aortic cusps were composed of fibrin in 
which clumps of cocci were embedded. The sec- 
tions of the heart showed diffuse myocardial fibro- 
sis but no Aschoff bodies. Other findings were of 
pulmonary congestion, edema, chronic passive con- 
gestion of liver, spleen, and recent infarcts of 
the spleen 

Case 10.—A 36-year-old white man with aortic 
insufficiency. He had a history of rheumatic fever 
at 10 vears of age with recurrence at the age of 
13. The operation consisted of the insertion of a 
nylon ball by the transaortic approach. From the 
10th postoperative day to the 90th postoperative 
day the patient had recurrent attacks of spiking 
fever with chills, and seven blood cultures on 
different days showed the presence of coagulase- 
negative staphylococci sensitive to carbomycin and 
chloramphenicol but resistant to other antibiotics. 
At another occasion a viridans Streptococcus was 
obtained. On the 80th day the patient was again 
operated upon, and the nylot ball was removed. 
The culture of the nylon ball revealed the pres- 
ence of coagulase-negative staphylococci. Under 
penicillin and probenecid (Benemid) treatment the 


patient became afebrile and was discharged in 
good condition on the 120th hospital day. 

Case 11—A 30-year-old white man with aortic 
insufficiency and a history of rheumatic fever at 
the age of 4 with recurrences at ages 7, 12, 13, 
and 21. 
tempted by insertion of a nylon sash around the 
annulus of the aortic valve. 


Correction of this condition was at- 


Postoperatively, a 
subcutaneous abscess in the area of the surgical 
incision developed near the sternum. It was 
drained and the patient was discharged on the 
28th postoperative day. 

Two and one-half months later the patient de- 
veloped spiking fever with chills and cardiac 
failure and was readmitted. 
cultures of 


Five positive blood 
coagulase-negative Staphylococcus 
were obtained during hospitalization. The organ- 
ism was sensitive to carbomycin and chlorampheni- 
col but resistant to penicillin, streptomycin, and 
oxytetracycline. An arterial embolism to the left 
foot occurred, which was satisfactorily treated by 
continuous caudal 0.4%  -diethylaminoethyl 
p-ethoxybenzoate hydrochloride (Intracaine). Un- 
der antibiotic therapy the blood cultures became 
negative, temperature returned to normal, and the 
patient was discharged six weeks after admission. 

Case 12.—A 51-year-old white woman with 
interatrial septal defect. The operation consisted 
of atrioseptopexy. On the 12th postoperative day 
the patient developed a septic type of fever that 
persisted for 40 days, during which time only 
one blood culture revealed the presence of a 
coagulase-positive Staphylococcus. After treat- 
ment with crystalline procaine penicillin G, chlor- 
tetracycline, and later erythromycin, the patient 
became afebrile and was discharged on the 90th 


postoperative day. 


Comment 

In analyzing the 12 cases of bacterial 
endocarditis following cardiac surgery, the 
necessity of establishing the most frequent 
offending organism and the source of bac- 
teria was imperative. 

In 10 cases the offending organism was 
a Staphylococcus, of the coagulase-positive 
strain in 3 and the coagulase-negative strain 
in 7. In the three patients (Cases 5, 7, and 
9) that died, an organism with the same 
characteristics was found in cultures ob- 
tained post mortem from the cardiac valves. 
In a fourth case (Case 10) a coagulase- 
negative Staphylococcus was obtained from 
the aortic nylon graft, which was surgically 
removed because of signs and symptoms of 
endocarditis. These cases offer further evi- 
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dence of the increasing incidence of patho- 
genic antibiotic-resistant staphylococci. 
The coagulase-negative strains have been 
long considered as nonpathogenic.* — Re- 
cently a number of reports have brought 
out conclusive evidence that strains of 
staphylococci with these characteristics can 
be pathogenic. Cobb (1952) 1° has de- 
scribed a case of endocarditis caused by 
coagulase-negative Staphylococcus — albus. 
Fisher, Wagner, and Ross (1955) 7° re- 


viewed 38 cases of staphylococcal endocar- 


ditis in which there was a high incidence 


of coagulase-negative — antibiotic-resistant 
strains. 

As for the source of the bacteremia, sev- 
eral possibilities must be taken into con- 
sideration: (1) that a bacteremia was 
present prior to the time of surgery; (2) 
that the bacteria were introduced at the time 
of surgery by accidental contamination; 
(3) that the septic condition developed in 
association with other pathological condi- 
tions independently of the cardiac surgery. 
In relation to the first point, preoperative 
blood cultures, both by aerobic and ana- 
erobic methods, were performed in 54 con- 
secutive patients undergoing surgery for 
correction of valvular deformity. In no in- 
stance were organisms obtained. In order 
to verify the possibility of contamination at 
surgery, cultures were taken from the 
gloved finger of the operating surgeon. 
Since the bare finger had been used in the 
course of some procedures, the ungloved 
finger was tested also by the same bacterio- 
logical method. The gloved finger was tested 
in 26 consecutive cardiac operations and the 
bare finger in 24. Cultures were obtained 
by swabbing the finger with a sterile swab 
and streaking sterile blood-agar _ plates. 
These plates were incubated both aerobically 
and anaerobically. The cultures obtained 
from the gloved finger were all. sterile; 
three cultures on the naked finger were 
positive. One grew coagulase-positive Staph- 
ylococeus, the other two, coagulase-neg- 
ative Staphylococcus. The follow-up of 
two of the patients in which the positive 
cultures occurred failed to reveal clinical 
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signs and symptoms of bacterial endo- 
carditis. The third case developed a coagu- 
lase-negative — staphylococcal — endocarditis 
(Case 4), and since the same type of organ- 
ism had been obtained from the finger of 
the operating surgeon, the conclusion could 
be drawn in this particular case that the 
offending organism had been introduced at 
the time of operation. 

In 42 other cases blood cultures were 
taken after surgery. In two instances the 
cultures became positive. One case revealed 
coagulase-negative Staphylococcus but failed 
to give clinical manifestations of sepsis. In 
the other case, cultures yielded a coagulase- 
positive and a coagulase-negative Staphy- 
lococcus and the patient developed subacute 
bacterial endocarditis confirmed at post- 
mortem examination, at which time a con- 
taminated nylon graft was found (Case 9). 
In both cases preoperative blood cultures 
were negative, and although no cultures 
were taken during the operation, it is prob- 
able that the source of the bacteremia was 
the operative procedure. 

The third possibility, namely, a sepsis de- 
veloping in association with other path- 
ological states independently of the cardiac 
operative procedure, is illustrated by Cases 
2 and 3. Case 2 had several of his teeth 
extracted on the 25th postoperative day and 
then developed bacterial endocarditis. The 
high incidence of subacute bacterial endo- 
carditis in patients with valvular heart dis- 
ease following tooth extraction is well 
recognized.'* This has been emphasized by 
Palmer and Kempf.'* These investigators 
took blood cultures of 82 rheumatic heart 
disease patients before, immediately after, 
and 10 minutes after extraction of one or 
two teeth under local anesthesia. All pre 
extraction cultures were negative. In 14 
patients growth of micro-organisms was ob 
tained in the cultures taken at the time 
of extraction; in 13 of these same cases 
the cultures obtained 10 minutes after the 
extraction were sterile, but in 1 case the 
blood culture showed persistence of bac 
teremia and the patient died of subacute 
bacterial endocarditis. 
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Case 3 was operated upon (mitral com- 
missurotomy) during the fifth month of 
pregnancy and had no immediate postoper- 
ative complications. Bacterial endocarditis 
developed after spontaneous delivery of a 
viable premature baby. The patient at this 
time had a cystitis, and although the nature 
of the responsible organism is not known, 
it can be assumed that a relation existed 
between the urinary tract infection and the 
subsequent subacute bacterial endocarditis 
(Table 2). 


TABLE 2. 


Cases 


Preoperative bacteremia- 


. Contamination at surgery 
A. Gloved finger 


B. Bare finger 
III. Postoperative bacteremia 


IV. Postoperative infections. 


Summary 
A short review of the experimental pro- 
duction of bacterial endocarditis by me- 
chanical means has been presented. A review 
of the 
date of subacute bacterial endocarditis fol- 


literature revealed seven cases to 
lowing cardiac surgery and only one after 
valvotomy. In the two-year period of this 
report, 12 cases were found representing 
1.01% of 1190 cardiac operations. Cultures 
taken during the operation demonstrated 
that in two of our cases the bacteremia was 
introduced during the operative procedure. 
the 


caused by foci of infection occurring else- 


In another two cases bacteremia was 
where in the body during the postoperative 
period. In the remaining eight cases, there 
was no focus of infection elsewhere in the 
body; therefore we conclude that the bac- 
teremia was introduced durtng the operative 
procedure, in the manner in which we dem- 


onstrated can happen. 
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burofibromatosis 


A Case Report of Elephantiasis Neuromatosa 
of the Popliteal Artery 


NORMAN LENSON, M.D., Brookline, Mass. 


The problem of neurofibromatosis is 
essentially the problem of its pathogenesis 
This 


is further complicated by the multiplicity of 


and clinical pathological correlation. 


terms used to describe the various clinical 
and pathological manifestations, and the 
erroneous concepts of its behavior, par- 
ticularly in relation to malignancy. It is 
not the purpose of this communication to 
be concerned specifically with an attempt at 
a precise clinical pathological evaluation. 
This phase of neurofibromatosis and its re- 
lationship to malignancy will be the subject 
of a subsequent paper. 

Among the terms used to describe neuro- 
fibromatosis are the following: forme 
fruste, molluscum fibrosum, fibroma mollus- 
cum, plexiform neuroma, multiple neuroma, 
neurinomatosis, neurofibromatosis, multiple 
neurofibromatosis, neuroblastomatosis, neu- 
romatosis, hourglass tumors of the spine, 
dumb-bell tumor, 


elephantiasis neuroma, 


elephantiasis neuromatosa, pachydermato- 
cele, neurofibroma, and von Recklinghaus- 
en’s disease. 

Neurofibromatosis is frequently referred 
to as von Recklinghausen’s disease,* since 
he first reported it in 1882.1 
the disease is characterized by multiple cu- 


Classically 


taneous and subcutaneous tumors in asso- 


ciation with café-au-lait pigmentation of 


the skin. Pigmentation, however, is said to 
be present in only 25% of the cases.” The 
pigmentation ranges from café-au-lait to 
gray-brown in color and is in association 
Submitted for publication Dec. 27, 1955. 

* Von Recklinghausen’s disease is generally re- 
garded as “osteitis fibrosa cystica” ; hence von 
would be a 


Recklinghausen’s neurofibromatosis 


better designation. 





of the Right Lower Extremity, with Invasion 


with lesions of varying sizes and shapes. 
Pigmentary changes without true tumor 
“formes 
frustes,’ which generally herald the onset 


formation are referred to as 
of true tumor formation. Cutaneous tumors 
are designated as “molluscum fibrosum” or 
“fibroma molluscum.” The beaded subcu- 


taneous nodules which frequently occur 
along peripheral nerve trunks, particularly 
those of the median, ulnar, and_ sciatic 
nerves, are not designated by any specific 
Usually “multiple 


name. neuroma” and 


“neurinomatosis” imply beaded subcutane- 
ous nodules, which when exaggerated become 
known as “plexiform neuroma.” The term 
elephantiasis neuroma, elephantiasis “neu- 
romatosa,” or “pachydermatocele” is ap- 
plied when a “plexiform neuroma” assumes 
immense proportions. Approximately one- 
third of the cases of elephantiasis neuro- 
matosa occurs in the temporal area. It is 
commonest in the male, and almost always 
unilateral. It may occur singularly or in 
combination with other stigmata of von 
Recklinghausen’s neurofibromatosis. 

The pigmentary changes usually occur at 
birth and infancy, and are _ particularly 
numerous over the trunks. The disease fre- 
quently remains stationary or grows slowly 
occasional regression. 


with spontaneous 


Rapid increase in growth may be en- 
countered at puberty and pregnancy, with 
the potential of some regression at meno- 
pause. Sharpe and Young®* classify the 


clinical course of von Recklinghausen’s 
neurofibromatosis into four categories: 
(1) stationary form 
(2) subacute form with exacerbation and 
remission of growth of tumors 
(3) acute form with striking develop- 
1eurofibromatosis 
with 


ment of 


(4) malignant form sarcomatous 


degeneration and metastases 








The clinical manifestation may be reflected 
in many ways involving most of the 
tissues. System involvement varies in any 
Von Recklinghausen’s neuro- 
nervous 


given case. 
fibromatosis 
system with a multiplicity of neurological 
symptoms. The brain, spinal cord, cranial, 


involves the entire 


peripheral, and autonomic nerves have been 
implicated. The visceral nerves of the 
gastrointestinal tract and urinary systems 
are generally affected. Cutaneous and sub- 
cutaneous involvement has been described. 
LeBell has that bone changes 


occur in 7% of the patients, and of these, 


reported 


the vertebrae are involved in 43% of the 
cases.” Brooks and Lehman, however, 
found bone changes in most of the patients 
studied.!- These changes may be manifested 
as osteoporosis, decalcification, — scoliosis, 
spondylolisthesis, subperiosteal cysts, over- 
growth of long bones, shortening of long 
bones, irregularity in shaft outlines, cystic 
changes, tumor invasion, and erosion, Vas- 
cular involvement may be manifested by 
diffuse hemangiomatosis and venous dilata- 
tion. Lymphedema with concomitant hyper- 
trophy of an extremity reflects the disease 
in the lymphatic system. 
Borberg that 
lesions of the oropharynx is approximately 
6%.+ Neurofibromatosis has been reported 


states the incidence of 


in the tongue, gingiva, lip, hard palate, 


buccal mucosa, sinuses, pharynx, and 


larynx. Pung and Hirsch have recorded 


involvement of the heart.® 


Report of Case 


A 42-year-old white spinster was first seen on 
Oct. 13, 1954, complaining of a large tumor in- 
volving the posterior aspect of her right leg. She 
was continually aware of a dragging sensation, 
and at the end of a working day she experienced 
an aching of her leg. The onset of the tumor 
dated to the beginning of her menstrual cycle and 
had progressively increased in size, particularly 
during the past year. She denied edema of the 
extremity. 
pigmented lesions ap- 


Generalized cutaneous 


peared at birth, and at the age of 22 years 


+ Borberg, cited im Reference 5. 
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Fig. 1.- 
right lower extremity. 
mata of von Recklinghausen’s neurofibromatosis. 


Elephantiasis neuromatosa involving the 
Note the cutaneous. stig- 


“tumors” (molluscum fibrosum) began to develop. 
These appeared first on the flexor surfaces of the 
forearms, where they are currently most  promi- 
nent, and have grown steadily, particularly during 
the past five years. 
She has 
had no previous medical or hospital admissions 
except for a tonsillectomy. She had the usual child- 
hood diseases and scarlet fever. 
ing unusual about her birth. 
She completed the fifth grade of school and 
did not 


Her past history is not remarkable. 


There was noth- 


continue academically because, as ‘she 
stated, she “was not too bright.” There was noth- 
ing abnormal about her childhood, and she had 
no evidence of sexual precocity. Currently she 
works as a conveyor at a rubber factory. There 
have been no undue chemical exposures. 

The family history is free from the stigma of 
inherited disease 


neurofibromatosis or any other 


tendency. She has one brother and three sisters 
who have three children, all of whom are living 
and well. Her father died at age 45 with “heart 
trouble,” and her mother ded at age 42 with gas- 
tric carcinoma. 
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ELEPHANTIASIS NEUROMATOSA 








Fig. 2—X-ray 
infiltration and deformity of the soft tissue caused 
by tumor invasion. 


photograph showing extensive 


Her system review is essentially negative except 
for the genitourinary and neurocutaneous sys 
tems. For the past five years she had had nocturia 
three to four times and frequency every one-half 
to two hours. (This suggests the likelihood of 
neurofibromatosis involvement of the urinary blad- 
der.) There is no pain on or following urination. 

Her menarche began at age 14 and she has been 
regular since, with periods every 28 days and 4 
to 5 days of normal flow. She has had no gyne- 
cologic difficulties. 

She denies visual or auditory impairment. 

Physical examination revealed a well-developed, 
white woman weighing 114 tb. (52 kg.) and 5934 
in. (152 em.) tall. Smooth, hairless, flat café-au- 
lait pigmentary lesions measuring 1 to 11 cm. in 
diameter were generally dispersed over the face, 
anterior and posterior thorax, abdomen, perineum, 
and flexor and extensor surfaces of the extremi- 
ties. Bluish, elevated, soft lesions were inter- 
spersed. No mucosal lesions were seen. 

There was a_ soft, irregular, bluish, mottled 
mass involving the distal two-thirds of the pos- 


terior aspect of the right lower extremity. The 





Nig. 3.—N-ray photograph of the right femur 
showing alteration in bone texture and_ structure. 
The medulla appears to be invaded and sclerosed 
by the neoplasm. Note the large cyst-like area in 
the lower end of the femur. 


mass had the clinical appearance of a cavernous 
hemangioma, and the consistency of a lipoma, and 
measured 36.5 by 20 cm. Measurements of the 
left lower thigh, left popliteal area, left midealf, 
and left ankle were 38, 31, 33, and 22.5 em., re- 
spectively. Corresponding measurements of the 
right lower extremity were 41, 34.5, 39, and 24 
cm. 

Examination of the head and neck disclosed a 
gray-haired woman with a suggestive exophthal- 
mus. She was edentulous and had lower gingival 
hyperplasia. The thyroid was normal to  palpa- 
tion, and no remarkable adenopathy was noted. 
The blood pressure was 130/70 with normal pulse 
of 80 per minute. Heart, lungs, and breasts were 
negative, and examination of the abdomen re- 
vealed no hepatomegaly or splenomegaly. Pelvic 
examination was limited by a virginal introitus, 
and uterine fibroids were palpable on rectal ex- 
amination, 

Examination of the extremities were as noted, 
and dorsalis pedis, popliteal, and femoral pulsa- 
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Fig. 5.—Photomicro- 
graph showing the prom- 
inent Verocay-like bodies. 
A large nerve bundle is 
seen in the upper right 


corner, 


tions appeared normal. Reflexes were physiologi- 


cal, and no sensory or muscular changes were 


determined on neurological examination. There was 
no striking adenopathy. 


X-ray examination of the skull revealed soft 
tissue masses of the scalp but no bone or intra- 
cranial pathology. The heart, lungs, shoulder 
girdles, and lumbar spine were within normal 


limits. A condensing osteitis of both sacroiliac 
joints was visualized. Numerous small cysts were 
seen in the neck of the right femur, and a large 
cyst-like area was visualized in the lower end 
of the right femur. There was alteration of the 
texture and pattern of the right femoral medulla, 


which appeared to be invaded and sclerosed by 
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Fig. 4—Photomicro- 
graph showing both 
nerve sheath _ prolifera- 


tion and a neurilemmom- 
atous component, the lat- 
ter invading the adventitia 


of the popliteal artery 
along a large segment. 
The upper third of the 


photograph consists of 


artery wall. 


Be 
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ok 
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tumor. 
the soft 


Extensive infiltration and deformity of 


tissues consistent with neurofibromatosis 


was reported, 


Laboratory examination was as follows: hemo- 
globin 14.2 gm. per 100 ce., hematocrit 40%, 
MCHC 35%, WBC 6,100 per cubic millimeter 


with a normal differential. The icteric index was 
3%, serum calcium 3.7 mEq., alkaline phosphatase 
1.5 B.U., and phosphorus 3.5 mg. per 100 cc. The 
blood was 123 mg. per 100 ce. 
Urinalysis was within normal limits. 


fasting sugar 

The patient was hospitalized on Oct. 21, 1954, 
and on the following day the mass compromising 
At sur- 
gery, the tumor was traced proximally to the 


the right lower extremity was resected. 
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the 


junction of the lower and middle thirds o 


femur, at which point the sciatic nerve divided 
into the tibial and common peroneal nerves. It 
was obvious that the sciatic nerve proper was ex- 
tensively involved. The tibial nerve was then 
traced distally, and the medial sural cutaneous 
nerve was freed from the tumor. The lateral 
sural cutaneous nerve, however, which stemmed 
from the common peroneal nerve, above the level 
of the popliteal fossa was entirely surrounded by 
tumor and was removed throughout its length, 
including the peroneal anastomotic nerve. The 
popliteal vein was removed with the specimen, 
and on attempting to free the popliteal artery 
from the surrounding tumor, it became increas- 
ingly difhcult to establish a line of cleavage. It 
soon became evident that the wall of the popliteal 
artery had been compromised. The popliteal ar- 
tery was extremely thinned and fragile. It was 
removed. A previously prepared superior mesen- 
teric artery was secured from the artery bank 
and utilized to bridge the gap in the popliteal 
artery. The denuded skin flaps were approxi- 
mated with drainage, and a compression dressing 
was applied. Two days later she was subjected 
to right lumbar sympathectomy, and on Nov. 6 
she was discharged with palpable pulsations of 
both lower extremities. She was readmitted on 
Dec. 2 for the application of split-skin grafts fol- 
lowing excision of a 5X7 and a 2X2 em. ulcer on 
the posterior middle aspect of her right leg. On 
Dec. 10 the patient was discharged, and she re- 
turned to full work on Jan. 31, 1955. 

Follow-up visit six months later reveals no 
evidence of regrowth or impairment of the right 
dorsalis pedis, posterior tibial, or popliteal pulsa- 
tions, 


Microscopically, there was an abundant  prolif- 





Fig. 6.—The 


wall is on the left. Tu- 


artery 
mor is seen invading 
both the adventitia and 
muscle. Note the diago- 
nally running muscle seg- 
ment which has been 
separated from the ar- 
terial wall by invading 


tumor. 


eration of nerve sheaths within the fatty tissue. 
The sheaths often had a plexiform nature, and 
frequently showed striking imitations of Wagner- 
Meissner tactile corpuscles. Both nerves and ves- 
sels were intimately surrounded by the neoplasm. 
\ few medium-sized arteries showed disruption 
of their subadventitial muscle fibers by tumor in- 
filtrate. There was a slight increase of connective 
tissue within the muscle wall, occasionally of a 
patchy nature. 

The final diagnosis was neurofibromatosis lesion, 
composed of perineural fibrous tissue, fat, blood 
vessels, and nerves. The popliteal artery was 
surrounded by part of the neurofibromatosis lesion 
with moderate degeneration of the vessel wall. No 


cancer was identified. 


Comment 


Neurofibromatosis occurs with equal fre- 
quency in both sexes without race predilee- 
tion. The incidence is reperted as 1 out of 
every 2000 patients seen medically.” The 
precise etiology of the disease is unknown, 
and none of the proposed theories can ade- 
quately explain its pathogenesis. There ap- 
pears, however, to be a neurogenic and 
endocrine component. 

Preiser and 


Davenport have reported 


some evidence of neurefibromatosis in 
43.56¢ of 150 offspring of 20 patients. 
There is apparently no difference in’ sex 
distribution, and the tendency of type and 
location of the lesion is consistent with a 


Mendelian dominant. They further found 
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neurofibromatosis to be associated with 
feeblemindedness in 7.8% of 243. cases 
studied.“ Other congenital associated de- 
formities reported occurring with neuro- 
fibromatosis include cerebral meningocele, 
tuberous — sclerosis, congenital glaucoma, 
spina bifida, defects and anomalies of bone, 
imbecility, and mental defects. 

The endocrine relationship is striking. 
The disease may begin and is usually ag- 
gravated at puberty and pregnancy. Sharpe 
and Young in a series of 31 cases report 
that an exacerbation of neurofibromatosis 
occurred in approximately 72% of the pa- 
tients during pregnancy.” This fact has led 
to the concept that pregnancy should be 
avoided, and that sterilization should be 
performed to prevent exacerbation in fe- 
males and offspring who might develop the 
disease. Neurofibromatosis has occurred 
with manifestation of obvious endocrine 
disturbances such as acromegaly, Iréhlich’s 
syndrome, Addison’s disease, myxedema, 
cretinism, pituitary tumors, gynecomastia, 
precocious puberty, delayed and incomplete 
sex development, and adrenal — tumor 
( pheochromocytoma ). 

There are no consistent pathological find- 
ings. The tumor is not encapsulated. The 
typical patterns show considerable varia- 
tions. There may be palisading such as is 
seen in perincurofibrosarcoma, but usually 
there is an intermixture of nerve and _ fi- 
brous elements. The pathology of café-au- 
lait spots is simply an increase of melanin 
in the epidermis. 

X-ray or roentgen therapy is not. ef- 
fective. Surgical treatment is the procedure 
of choice and should be as complete as 
possible. Local recurrence is prone to occur. 
Incomplete removal is) preferable rather 





A, M. A. ARCHIVES OF SURGERY 


than amputation for benign disease. It is 
doubtful whether incomplete removal pre- 
disposes to local or distant malignant de- 
generation. This precise problem is now 
under investigation, and it would appear 
that von Recklinghausen’s neurofibroma- 
tosis, per se, is to be regarded as a pre- 
malignant lesion. 


Summary 

A case of elephantiasis neuromatosa of 
the right lower extremity invading the right 
popliteal artery is presented, and the com- 
plexities of von Recklinghausen’s neurofi- 
bromatosis are discussed. 

Dr. George Whitelaw procured and executed 
the arterial graft, Dr. Russel Sherwin did the 
detailed pathology, and Mr. Leo Goodman did the 


photography. 
1093 Beacon St. 
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With improved radiologic techniques and 
better contrast media, intravenous urogra- 
phy has become one of the “routine” tests 
frequently employed in a general physical 
examination. Although it is not my _ pur- 
pose to minimize the value of this procedure 
in urologic diagnosis, | wish to emphasize 
that the intravenous injection of any iodine- 
containing compound is not without danger. 
Therefore, intravenous urography should 
be employed in only those cases in which a 
definite clinical indication exists. [| wish 
to report six serious reactions following 
intravenous pyelography, two of which 
terminated fatally. These reactions occurred 
in a series of 12,000 urograms in which 
sedium acetrizoate (Urokon) was used. 
Barry and Rose! reported two hypotensive 
reactions, and Porporis and co-workers ? 
reported another that occurred early in this 
series, 

In 1942 and again in 1954, Pendergrass * 
canvassed urologists and radiologists con- 
cerning severe or fatal reactions to various 
intravenous urographic media. Including 
his own cases, 70 deaths were reported. 
Besides these, five other fatal reactions have 
been reported + as well as two serious, non- 
fatal cases. 

In our series the urographic medium was 
administered to all patients in the follow- 
ing manner: A 2 ml. “intravenous test 
dose” of the medium was given and after a 

Submitted for publication Jan. 6, 1956. 

Division of Urology, Department of Surgery, 
Washington University School of Medicine, St. 
Louis. . 

* References 3 and 4, 


+ References 5 through 9 
+ 
+ 


‘References 10 and 11. 
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one-minute period of observation, during 
which no untoward effects were noted, this 
was repeated. If no_ side-effects were 
observed, the remainder of the dose was 
administered over another two- to three-min- 


ute period. With only one exception intra- 


venous urography was not employed in any 
patient giving a positive allergy history. 


Report of Cases 


Cast 1—A 37-year-old white woman under- 
went intravenous pyelography for the evaluation 
of renal calculous disease. There was no cardio- 
respiratory disease, and the N.P.N. was normal. 
Twenty-five milliliters of 70% sodium acetrizoate 
was given as described. Three minutes after com- 
pleting the injection, generalized hives appeared 
and laryngeal spasm and/or edema occurred as 
judged by laryngeal stridor. The patient was 
given 50 mg. of diphenhydramine (Benadryl) in- 
travenously, 0.5 ml. of epinephrine subcutaneously, 
and nasal oxygen was administered. The patient’s 
blood pressure did not change, and she was able 
to maintain respiratory exchange without an arti- 
ficial airway. Slight cyanosis was present, which 
disappeared upon administration of oxygen. 
Prompt and complete recovery ensued without 
further therapy. 

Cast 2.—A 73-year-old white woman with an 
N.P.N. of 23 mg. per 100 cc. underwent intra- 
venous pyelography as part of a hypertensive 
work-up because of a blood pressure of 198/120. 
The urinalysis did not reveal any abnormalities. 
She received 25 ml. of 70% sodium acetrizoate 
as described. Five minutes after the completion 
of the injection she became slightly cyanotic, 
complained of faintness, and suddenly lapsed into 
unconsciousness. No pulse or blood pressure could 
be obtained, but cardiac sounds could be heard. 
She received 0.25 ml. of methoxamine ( Vasoxyl) 
intravenously and oxygen by nasal catheter. 
Shortly after this therapy, the systolic pressure 
was 60 mm. Hg and it progressively improved, so 
that 45 minutes later the blood pressure was stable 
at 140/80. She regained consciousness 10 minutes 
after the onset of the acute collapse. A one-hour 
K. U. B. film showed only a very small amount of 
opaque medium in the two renal collecting sys- 
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The two- 
hour K.U.B. film still showed nephrograms_bi- 
laterally 


tems, both of which were very small. 
with only a small amount of opaque 
medium being excreted. An_ electrocardiogram 
taken three hours after the acute episode showed 
no change from the tracing taken the day before. 
The patient ultimately recovered fully and was 
discharged from the hospital two days later. 
CaseE 3.—A_ 50-year-old 
normal N. P. N. 


raphy as part of 


white man with a 
underwent intravenous pyelog- 
a hypertensive work-up. The 
blood pressure was 240/106, the P.S.P. one-hour 
excretion was 75%, and the urinalysis was normal. 
After 1.0 ml. of 50% 


been given, perivenous extravasation was noted 


sodium acetrizoate had 
and the needle was removed. The opposite ante- 
cubital vein was the site of injection of the re- 
maining 24 ml. of the same contrast medium over 
About three minutes had 
elapsed between injections, during which period no 
untoward reaction was noted. Just after complet- 


a three-minute period. 


ing the injection, the patient noted a generalized 
“flush” reaction, excessive salivation, and a vague 
epigastric pain. Five minutes later he suddenly 
became cyanotic and comatose, and his  respira- 
Nasal oxygen was 
started, 50 mg. of diphenhydramine was given in- 
travenously, and the patient 


tions were very labored. 
was placed in the 
Trendelenburg position. At the onset of this re- 
action cyanosis involved only the superior vena 
caval distribution, but later it involved the entire 
body. Pulses in the upper extremity were absent, 
but the femoral pulses were present. The blood 
Films taken at 10, 
20, and 30 minutes showed only a small amount 


pressure was not obtainable. 


of the opaque medium in each collecting system. 
At 20 minutes after injection, the blood pressure 
was 120/?. 
with “mild cardiac ischemia,” which was probably 
only a cardiac reflection of 


An ECG showed changes consistent 


the generalized hy- 
poxia. The patient regained consciousness two 
hours after the onset of the reaction, although 
the blood pressure had_ stabilized earlier without 
further vasopressor help. Twelve hours after the 
reaction an ECG was normal. During these 12 
hours the patient excreted 200 ml. of urine having 
a normal specific gravity. The following day the 
urine output was normal and the protein deter- 
mination was negative. wo days later the patient 
was discharged from the hospital fully recovered. 

Cast 4.—A 44-year-old white woman with an 
N.P.N. of 30 mg. per 100 cc. 


venous urography for calculous disease. 


underwent intra- 
She had 
undergone oral cholecystography four years 
previously without reaction, but the injection of 
urographic medium at that time produced a general- 
ized “flush” reaction. A definite history of allergy 


was obtained: Hives appeared after she ate 


prunes, peaches, chocolate, fish, 


and milk. 


fruits, 
Two minutes after the completion of 


various 
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the injection of 25 ml. of 70% sodium acetrizoate, 
the patient wanted to “spit up” and she experi- 
- Immedi- 
ately thereafter she became comatose and_ had 
frothy, sputum. 


enced a generalized “tingling” sensation. 
No heart sounds could be heard 
and no peripheral pulses or blood pressure could 
be obtained. Methoxamine, 5 mg., was given in- 
travenously and was repeated in five minutes. The 
chest was opened, and on exposure the heart was 
seen to be beating very slowly and weakly, auric- 
ular fibrillation being questionably present. The 
heart became normal after four manual 
which 


action 
within five 
minutes after the onset of the reaction. Levartere- 
nol (Levophed), by dilute drip, and 30 mg. of 
diphenhydramine were administered intravenously. 


compressions, were achieved 


The chest was closed in a routine manner, and 
the patient was reactive yet irrational one hour 
after the reaction. An ECG revealed a_ biphasic 
Four hours after the onset of the 
reaction, the patient had excreted only 4 ml. of 
urine; the blood pressure had 
106/60 without further help by 
Cyanosis appeared several times during the day 


QRS complex. 


stabilized at 
vasopressors, 
in spite of nasal oxygen administration. “Twelve 
hours after the reaction the patient was rational 
only at intervals and had excreted but 40 ml. of 
1.045 and 
protein value. An ECG taken the 
next morning was normal. She was treated for 


urine, which had a specific gravity of 
showed a 44 


a hypoxic nephrosis, including restricted fluid in- 
kK. U. B. films taken 24 and 48 hours after 
the reaction did not show either nephrograms or 


take. 


any excreted opaque medium. The patient ex- 
perienced a stormy course during the next six days, 
by which time the N.P.N. had risen to 235 mg. per 
100 cc. Spontaneous diuresis began on the seventh 
day, and the N.P.N. 


Proteinuria decreased to only a trace by the 18th 


decreased progressively. 
day. There was a moderately severe, but only 
mental 
charged on the 20th day, and a follow-up examina- 


temporary, deterioration. She was dis- 
tion showed a complete recovery in all respects. 
Case 5.—A 66-year-old Negro woman entered 
the hospital for the treatment of bilateral ureteral 
and left renal calculi. The blood pressure was 
160/90, and the N.P.N. was 35 mg. per 100 cc. 
She gave no history of allergy. On Jan. 9, 1954, 
an intravenous pyelogram with use of 25 ml. of 
70% sodium acetrizoate was performed without 
incident. On Jan. 12 the patient underwent  bi- 
lateral ureterolithotomy. On Jan. 20 a left pyelo- 
lithotomy was performed, and on Feb. & she 
underwent a repeat right ureterolithotomy. She 
withstood all of these procedures well. An elec- 


trocardiogram during this convalescent period 


revealed “anterior and posterior ischemia.” On 
Feb. 22 intravenous pyelography was repeated with 
use of 25 ml. of 70% sodium acetrizoate admin- 
istered as outlined. No reaction was noted dur- 
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REACTIONS TO INTRAVENOUS UROGRAPHIC MEDIA 


ing the injection or for three minutes thereafter. 
Then the patient suddenly brought up frothy spu- 
tum and became comatose. The blood pressure 
was 40/?; she was given 0.5 ml. of epinephrine 
intravenously. Within one minute no heart sounds 
could be heard. The chest was opened immediately, 
and upon exposure of the heart no cardiac con- 
tractions were noted. Massage was begun five 
minutes after the onset of cardiac arrest. Spon- 
taneous cardiac action could not be initiated either 
by massage or the intraventricular injection of 
calcium gluconate. Postmortem findings included 
pulmonary edema, chronic pyelonephritis, and 
nephrosclerosis. The cause of death was con- 
cluded to have been an anaphylactoid reaction, but 
the role of increased cardiac susceptibility to toxic 
agents under such conditions as “ischemia” must 
be kept in mind. 

Case 6.—A 65-year-old white man was admitted 
to the United States 
Hospital, St. Louis, for a hypertension work-up. 
The admission blood pressure was 225/120, and 
the N.P.N. was 22 mg. per 100 ce. 


gave no history of allergy. A dose of 25 ml. of 


Veterans Administration 


The patient 


70% sodium acetrizoate was administered as de- 
scribed. X-rays were taken at 5-, 10-, and 15- 


minute periods, during which time the patient 
felt well and the medium appeared in good con- 
centration bilaterally. At the time of the 20- 
minute film the patient was slightly cyanotic and 
dyspneic; he died shortly thereafter. No cardiac 
massage was attempted. A coroner’s postmortem 
gross pathology diagnosis was “fresh mild cardiac 
tissues 


infarct.” No _ histological examination of 


was performed. 


Comment 

The pathogenesis of severe untoward re- 
actions to intravenously administered uro- 
graphic media is unknown. In many ways 
these reactions resemble allergic responses. 
The iodine of “iodides” can combine with 
protein to form a true antigen, but intra- 
venous urographic media, as organic iodine- 
provide 


containing compounds, do not 


“available” or ionized iodine for this com- 
bination to occur. Therefore, these com- 


pounds should not be considered as 


“iodides,” and the role of allergy in the 
production of these serious reactions is as 
yet unsettled. Although there may be a 
positive correlation between the results of 
“pretesting’’ procedures and_ patient re- 
sponse to the administratiop of the medium, 
some patients with a “positive” test have no 


As illustrated by 


reaction, and vice versa. 





these case reports, intravenous pretesting 
with a small amount of the compound gives 
no reliable predictions of reactions to come. 
Others § share the opinion that pretesting 
for intolerance to iodine-containing com- 
pounds by either the intracutaneous, sublin- 
gual, or intravenous method is_ most 
unreliable. Crepea !* reported that patients 
“protected” by the oral administration of 
antihistaminics an hour before performing 
intravenous urography had a higher inci- 
dence of reactions than did the “unprotected” 
15 


controls, but Simon and co-workers and 


Ollson !* report a lowering of the incidence 
of side-reactions following “protection” with 
an antihistaminic. 

11 


Epstein | believes that there is a direct 


effect on the heart by the urographic 
He reports on a patient receiv- 
( Neo- 


lopax) who experienced chest pain after 
the administration of the medium, and an 


medium. 


ing 75% sodium iodomethamate 


electrocardiogram indicated “coronary in- 
sufficiency.” Ultimate 


Cases 3, 4, and 6 of the 


ensued. 
report 


recovery 
present 
certainly could have been in the same cate- 
gory. The appearance of frothy sputum 
may have been a manifestation of acute left- 
sided cardiac insufficiency. 

The question arises as to whether the 
pathogenesis of the “serious” reactions is 
the same as for the “minor” ones consisting 
of nausea, vomiting, lightheadedness, and 
“flush” sensation. The role of psychogenic 
factors appears to be of major importance. 
One of our patients experienced as much 
faintness, blood pressure elevation, and 
nausea after the administration of 30 ml. 
of isotonic saline as she did after 30 ml. of 
a 50% 


We have not found that the onset of nausea 


solution of urographic medium. 
and vomiting is an indication to stop giving 
the medium, as these symptoms have not in 
foretold of 
patients 


any case impending disaster. 


Most 


vomiting early during the injection can 


experiencing nausea and 


usually receive the remainder of the ma- 


terial slowly without further untoward 


reactions. 


§$ References 12, 13, and 14. 











Precautions 


Although many phases of this problem do 
not fulfill all of the criteria of being a true 
allergic response, allergy seems to be a good 
working basis for the management at the 
present time, but prompt 
therapy must be utilized when indicated. 


vasopressor 


\Vhen a patient is to undergo intravenous 
urography on our service, a careful history 
concerning asthma, “hay fever,” hives, food 
or drug intolerance, cholecystography, intra- 
venous urography, and of previous iodide 
therapy such as strong iodine solution, is 
obtained. If the answers to these questions 
indicate an allergic make-up, the patient is 
denied intravenous urography unless the 
benefits of this type of examination out- 
weigh the contraindications. 
an antihistamine is 


In these cases, 
intra- 
venously just before the medium is given, 


administered 


and to date this technique has not resulted in 
any untoward few selected 
Retrograde pyelography is preferred, 
if possible, when definite contraindications 
to intravenous urography exist. While we 
still the “sensitivity 
test” dose of 1 to 2 ml. of the medium being 
given before the bulk of the injection, we 


reaction in a 


cases, 


employ intravenous 


believe that this technique is of questionable 
value, since all of our reaction cases de- 
scribed above had no reaction to the test 
dose. 


We feel that slow, cautious administration 
of the medium lowers the incidence of un- 
toward reactions. Cotrim !* has presented 
substantial experimental evidence to support 
this impression. Vasopressor drugs, such 


as ephedrine, methoxamine, and 


levarte- 
renol, and parenteral antihistaminic prep- 
arations should always be available for 
emergency administration. Of this group, 
ephedrine probably is the most useful single 
agent and produces only a rare minor side- 
reaction. We no longer employ epineph- 
rine for its antihistaminic or vasopressor 
effects, as this substance predisposes a com- 
promised heart to ventricular fibrillation. 
Equipment for the administration of oxygen 
and the 


performance of an emergency 
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thoracotomy should always be available. 


Close observation of the patient should be 
maintained for at least five minutes after 
giving the medium, as all but one of our 
serious reactions occurred within this period, 
The suggestions of Pendergrass * provide 
an excellent guide for the management of 
these emergencies. The beneficial effect of 
intravenously administered cortisone should 
be investigated. 


Conclusions a 

A review of the literature reporting /9 
fatalities following the administration of 
intravenous urographic media is presented. 
This report fatal 


reactions, these occurring in a series of 


contributes two more 


12,000 urograms. Intravenous urography 
must be undertaken with due respect for 
its potential dangers. All 
sidered for this examination 
should be carefully selected in the com- 


patients con- 
candidates 


parative light of indications versus con- 
All _ patients 

screened for a history of allergy. 
administration of the 
emergency medication and 
surgical facilities must be readily available. 
Further 


traindications. should — be 

Cautious 
contrast medium is 
necessary, and 
work is elicit the 
pathogenesis of these untoward reactions to 


necessary to 


intravenous urography. 

Dr. Sam Kamberg of the Department of Radiol- 
ogy, United States Veterans Administration Hos- 
pital, St. granted 
his material in this report. 


Louis, 


permission to include 
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Our purpose in writing this paper is to 
record our experiences and difficulties, and 
the results of treatments, in cases of carci- 
noma of the duodenum, rather than to de- 
scribe all aspects of the disease. I*or this 
reason, we have not thought it necessary 
to repeat much of the ground so thoroughly 
covered by the many authors writing on 
the subject. A detailed bibliography was 
therefore deleted from this paper. 

Duodenal carcinomas are most conven- 
iently classified according to their relation to 
Vater as 
peripapillary, and infrapapillary. Of 


the papilla of suprapapillary, 
the 
various locations, the infrapapillary type is 
the least frequent. In 453 proved cases of 
carcinoma of the duodenum reported by 
Kleinerman,' 22.5% were suprapapillary, 
59.2% were peripapillary, and 18.3% were 
infrapapillary. The 
ported were both of the infrapapillary va- 


two cases herein. re- 


riety. 


Report of Cases 
Case 1- 
on Oct. 27, 


A 50-year-old woman was admitted 
1953, to the Crown Heights Hospital 
with the complaint of epigastric pain, nausea, and 
vomiting of three months’ duration. The vomiting 


sometimes followed the taking of 
The vomitus 


sisted of profuse amounts of bile-stained fluid, 


food, but. it 


also occurred at other times. con- 


free from food particles or blood, There were also 
weakness, and she had lost 30° Ib. 
For the past few years she complained of belching, 


anorexia and 


pain in the right upper abdomen, and a sensation 
of fullness in the abdomen after meals. 
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rimary ondiieies of the Snfrapapillars 
orlion of the bo 


On admission to the hospital the patient’s gen- 
eral condition, aside from slight dehydration, was 
bad. The 


respirations were 


not too temperature, pulse rate, and 
blood pressure was 
120/70.. Abdominal examination disclosed the pres- 


ence of a_ hard, 


normal ; 


mass 1.5. in. 
the umbilicus. The ab- 
domen was otherwise soft, not distended, and free 


tender, and_ fixed 


above and to the left of 


from tenderness or spasticity. 


The relevant results of investigations were as 


follows: hemoglobin 11.5 > @m.; RBC, 3,980,000 
per cubic millimeter and WBC 6700 per cubic 
millimeter, with a normal distribution of cells. 
Blood chemistry examinations, which included 


determinations of sugar, urea nitrogen, cholesterol, 
cholesterol esters, total proteins, albumin/globulin 
ratio, sodium, potassium, cephalin flocculation, and 
alkaline phosphatase, were all within normal range. 
Radiological barium meal 
the duodenojejunal junction 


suggestive of carcinoma (Figs. 1 and 2). 


examination after a 


showed a defect at 





om 


Fig. 1—Radiologic examination of the gas- 
trointestinal tract with the aid of contrast material 
reveals a dilatation of the duodenal sweep, ter- 
minating in the region immediately proximal to 
the ligament of Treitz. 


At operation, on Oct. 31, performed by one of 
us (J.1.A.), under spinal and intravenous thio- 


(Pentothal) 
found to contain a hard mass in its distal portion 


pental anesthesia, the duodenum was 


just) proximal to the duodenojejunal junction. 


Several small and firm lymph nodes were noted 
in the region between the duodenum and the in- 


ferior margin of the pancreas. There was no 
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a 
Fig. 2—Spot film examination of the region of 
narrowing in the duodenum reveals the typically 
undermined edges of the lesion characteristic of 
carcinoma. 
evidence of hepatic or peritoneal dissemination. 
Excision of the growth was therefore decided upon. 
After it was mobilized, the duodenum was divided 
beyond the tumor, and a segment of bowel meas- 
uring 22 cm. in length was removed. This in- 
cluded the entire tumor-bearing portion of the 
duodenum and a pertion of adjacent normal duo- 
denum and jejunum. Continuity of the bowel was 
restored through an end-to-end duodenojejunos- 
tomy reinforced with a free omental graft placed 
circumferentially around the suture line. The 
union was made without the slightest tension on 
the duodenum or jejunum. Two drains were 
placed in the proximity of the pancreas, and the 
abdomen was closed in layers. The patient stood 
the operation well, and she made a_ satisfactory 
recovery. 

The operative specimen consisted of a segment 
of small intestine measuring 22cm. in length; it 
included the terminal 5 cm. of duodenum = and 
proximal 17cm. of jejunum. In the duodenum 
there was a tumor encircling the bowel and in- 
filtrating its wall as far as the serosa. The tumor 
measured 4cm. in its greatest diameter and caused 
some stenosis of the lumen; it showed wide super- 
ficial ulceration on its mucosal surface (Fig. 3). 

Histological examination of the tumor showed 
a well-differentiated adenocarcinoma of the duo- 
denum. The growth infiltrated through the muscle 
layers of the intestinal wall and extended as far as 
the serosa; the latter, however, was not involved 
(Fig. 4). The periduodenal lymph nodes showed 


evidence of tumor metastasis. 








Fig. 3.—Gross appearance of the carcinoma of 
the duodenum removed at operation. The lesion 
is bulky and shows wide mucosal ulceration. 





™~ > 
to 

Fig. 4.—Microscopic appearance of the carci- 
noma of the duodenum. The tumor consists of 
gland-like structures lined by tall columnar epi- 
thelium. 





Casr 2.—A_ 58-year-old man was admitted to 
the Mount Royal Hospital on March 4, 1951, with 
the complaint of bouts of vomiting during the pre- 
vious 10 weeks. Initially, the vomiting had oc- 
curred only a few times a week, but latterly the 
vomiting had become progressively more frequent 
and severe and he vomited as often as 10 or 12 
times a day. The vomitus consisted of recently 
ingested food and of bitter, bile-stained fluid 
material. The vomiting was often preceded by 
nausea and abdominal discomfort, which were both 
relieved after vomiting. His appetite was poor, 
and he lost 25 Ib. 

On admission to the hospital the patient ap- 
peared chronically ill and showed evidence of 
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considerable loss of weight and dehydration. Ab- 
dominal examination revealed no abnormality; in 
particular there was no abdominal tenderness, 
distention, or palpable mass. Blood cell count 
showed 3,700,000 red blood cells, 8200 white blood 
cells, and 75% hemoglobin. The differential cell 
count was normal. Results of blood chemistry 
studies, which included determinations of sugar, 
urea, total proteins, and albumin and = globulin, 
were within normal limits. 

Radiological examination of the stomach, duo- 
denum, and small intestine after a barium meal 
showed considerable distention of the duodenum 
and stomach terminating abruptly at a point just 
short of the duodenojejunal junction. Within the 
terminal portion of the duodenum there was a 
definite constriction. A confident diagnosis of 
stenosing carcinoma of the distal end of the duo- 
denum was made by the radiologist. The stools 
were found to contain occult blood. The clinical 
and radiologic findings were strongly suggestive of 
a mechanical obstruction in the uppermost portion 
of the small bowel. 

At operation, through a_ right 
muscle-splitting incision, a firm annular lesion 
involving the distal end of the duodenum was 


upper rectus 


found. The stomach and duodenum proximal to 
this were very dilated, and their walls were hy- 
pertrophied, while the bowel distal to the lesion 
was collapsed. There was no evidence of hepatic, 
pancreatic, or peritoneal metastasis. The adjoining 
lymph nodes also showed no sign of tumor in- 
volvement. 

After the superior mesenteric vessels were iden- 
tified and elevated from the duodenum, the latter 
was gradually withdrawn to the left underneath 
them. 
7em. proximal to the growth. Distally, some 12 


The dissection was continued to a_ point 


cm, of jejunum was freed, and the mobilized 
duodenojejunal segment was resected. Continuity 
of the bowel was reestablished through an end-to- 
end duodenojejunal anastomosis. The abdomen 
was closed in layers without drainage. The post- 
operative convalescence was uneventful, and the 
patient was discharged from the hospital on the 
10th postoperative day. When he was last seen, 
four years after the operation, he was found to 
be in excellent health, pursuing his usual occu- 
pation as a tailor. 

The operative specimen consisted of a segment 
of small bowel 20cm. in length. About 5em. from 
the upper end was a firm constricting mass, barely 
admitting the passage of the tip of the little finger. 
The mass encircled the entire circumference of 
the intestine and measured about 3 cm. in diameter. 
The mucosa was necrotic and widely ulcerated. 
Histologically, the tumor consisted of islands of 
glands lined by tall columnar epithelium embedded 
in a stroma of dense connective tissue and diffusely 
infiltrated with inflammatory cells. Many of the 
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cells lining the glands were actively mucus- 
secreting and showed many mitotic figures, thus 
indicating a highly malignant lesion. The adjoin- 
ing lymph nodes showed evidence of chronic in- 
flammation but were free from tumor metastasis. 


Evaluation 

These two cases serve to emphasize the 
importance of clinical and radiological in- 
vestigation in the diagnosis of duodenal 
carcinoma. They also show the feasibility 
of radical removal of the lesion, with good 
immediate results. 

In the great majority of the recorded 
cases. of primary carcinoma of the duo- 
denum the condition was not diagnosed clin- 
ically but only established at exploratory 
laparotomy or at autopsy. Thus, of 24 
cases of duodenal carcinoma reported by 
Mayo” only 7 were diagnosed preopera- 
tively. The symptoms depend primarily 
on the location and type of growth. The 
large proliferative tumors and the constrict- 
ing annular growths produce obstruction of 
the bowel, and the clinical features are those 
of high intestinal obstruction. If the lesion 
is located in the suprapapillary segment the 
vomitus will be free from bile provided 
there is no concomitant biliary obstruction. 
If the lesion is below the ampulla of Vater, 
the vomitus is usually mixed with bile. Be- 
cause of the fluid nature of the duodenal 
contents, obstruction is a late phenomenon 
in duodenal carcinoma. 

Pain, often referred to the epigastrium, 
is the most constant subjective symptom, 
while the finding of an abdominal mass is 
the most important objective feature of the 
disease, The two laboratory investigations of 
most value are testing for occult blood in 
the stools and a barium meal. Of the two, 
the latter is the more valuable measure in 
arriving at a correct preoperative diagnosis. 

Roentgenography is of considerable aid 
in the diagnosis of these tumors. The actual 
definition of the site and nature of the ob 
struction depends on radiological examina 
tion, and the radiologist should be fully 
alive to the possibility of a carcinoma oc: 
curring in the duodenum. Though there 
are numerous sources of difficulty, there are 
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two outstanding reasons why the true diag- 
nosis may be missed, First, it is not 
thought of, and, secondly, sufficiently de- 
termined efforts are not made to obtain a 
definite picture of this rare condition. If 
looked for, however, the lesion can scarcely 
be missed. It may be stated that in 
suspected cases when the usual x-ray studies 
are noncontributory serial studies of the 
duodenum should be carried out. The final 
diagnosis rests upon the awareness of the 
condition and a careful laparotomy. 

The interest of these cases lies in their 
relation to the theories of etiology, to the 
diagnosis, and to the choice of operative 
treatment. 
pressed as to the relation between duodenal 


Divergent views have been ex- 


ulcer and duodenal carcinoma. It is hardly 
necessary to repeat the many statements 
which have been made in this connection, as 
their trend is well known. One of us * has 
made a histopathologic study of some 500 
specimens of duodenal ulcer removed at 
operation and at postmortem examination 
with the view of determining whether a 
duodenal malignant 


ulcer may undergo 


changes. It was noted that in no case did 
a benign duodenal ulcer undergo carcinom- 
atous degeneration. So far as our inves- 
tigations disclose, therefore, the possibility 
of a duodenal ulcer undergoing malignant 
changes is nonexistent. This is also corrob- 
orated by Hinton,®? who states that “clin- 
ically one can disregard the possibility of 
a duodenal ulcer ever taking on malignant 
degeneration.” 

The frequent slow growth and_ late 
metastasis of this tumor seems to encourage 
the hope that a number of patients so 
afflicted can be helped by operation. Of the 
various duodenal lesions, the infrapapillary 
growths and some of the suprapapillary 
tumors often lend themselves to segmental 
resection; the remaining patients will re- 
quire a pancreaticoduodenectomy. Once a 
diagnosis of duodenal carcinoma has been 
entertained, we believe that operation should 
not be delayed. 


* Rabinovitch, J. Unpublished data. 


The first problem confronting the sur- 


geon on opening the abdomen is that of 
making a firm diagnosis which will justify 
the major steps he is about to take; all 
writers stress this point. The next prob- 
lem facing the surgeon is the operability of 
the growth. The interesting anatomy of the 
relationship of the duodenum to the mesen- 
teric vessels provides perhaps the most 
anxious moment in the radical operation. 
Tumors which arise in this portion of the 
duodenum may involve the superior mesen- 
other 
l‘or this reason, a case with a 


teric vessels before they involve 
structures. 
short history and relatively small tumor may 
be inoperable solely because the superior 
When the 
tumor lies in this region, a careful investi- 
gation of the 


mesenteric vessels are “‘frozen.” 


superior mesenteric vein 
should be done before any major step is 
taken. Attempts to separate the duodenum 
from the mesenteric vein are usually made 
first. Removal by resection of the terminal 
portion of the duodenum is relatively simple 
once’ the mesenteric vessels have been iden- 
tified and retracted out of harm’s way. It 
would seem that restoration of continuity 
of the bowel, whether by end-to-end union 
or by lateral anastomosis, is possible and 
preferable to closing the ends and anasto- 
mosing the jejunum to the stomach. The 
fact that the posterior aspect of the terminal 
portion of the duodenum is devoid of 
peritoneum does not preclude a safe end-to- 
end anastomosis. 


Summary 
Two cases of primary carcinoma of the 
infrapapillary portion of the duodenum are 
reported and -discussed. The etiology, 
symptomatology, and surgical management 
of this condition are reviewed. 
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A Simplified Effective Method 


SIDNEY A. ROSENBURG, M.D. 
and 


ARNOLD SAMPSON, M.D., Pittsburgh 


The problem of collecting biliary drain- 
age from indwelling T-tubes has always 
the 
The problem is to 


posed difficulties, particularly in 
ambulant patient. 
give the patient a simple, convenient, 
and adequate set-up. It is important that 
whatever apparatus is used be (1) large 
(2) (3) light in 
weight, (4) simple enough to be attached 
and detached by the patient, (5) utiliz- 
able over a long period of time, and (6) 


enough, leak-proof, 


washable and able to be sterilized. 

We have gone through the gamut of 
drainage bottles, test tubes, balloons, and 
other paraphernalia but have not found 
any of them completely satisfactory. 

Recently we have been using Fleet 
prepared enemas on our postoperative 
patients. The disposable units, which 
are made of plastic material, are saved. 
These can be thoroughly washed and 
soaked in 


benzalkonium (Zephiran) or 


boiled after washing. If boiled they 
should be cooled with cold water before 
handling. 

The elongated tip is inserted into the 
long arm of the T-tube, and the bottle is 
screwed on readily. The apparatus is 
leak-proof. It can be readily emptied 
and reattached by the patient. It is light 
in weight and quite adequate in capacity. 
We have had patients using them for 
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two to three months without deteriora- 
tion. The bottle can be attached to the 
abdominal binder or other clothing with 
adhesive and a safety pin, or a canvas 
holder may be made for it and this in 
turn attached to the binder with a safety 
pin. It occurred to us that air pressure 
might build up in the biliary tree with 
this closed system, but this has not been 
evident. In any case, the patient can 
always unscrew the bottle if any discom- 
fort arises. We have not placed an air 
vent in the top, although this could be 
done with a pinhole if it was felt desirable. 
feel that the closed nonleak 
system overweighs any theoretical disad- 


vantages 


We ourselves 


such as air which 
easily be alleviated by patient’s emptying the 
bottle. 


This 


pressure, can 


method of collecting bile has 


proved eminently satisfactory to us and 


Figure 1 








. Syndrome Ff ss | a 
Compression of the i 


Report of Eleven Cases with Operative Correction 


SIDNEY A. ROSENBURG, M.D. 
and 
ARNOLD SAMPSON, M.D., Pittsburgh 


It is only rarely today that we encounter 
a new entity. As a matter of fact, many 
so-called new ones are split off from an 
old classification and given a position of 
dignity. At times a disease has to be re- 
discovered and brought to the attention of 
the profession, or because of bad associa- 
tions an entity may be cast aside and no 
longer considered in differential diagnosis. 
This we think is the sequence of events and 
the history of the anatomical entity we are 
about to discuss, ie., “superior mesenteric 
vascular compression of the duodenum.” 

In 1861 it was recognized and described 
by Rokitansky, who at that time suggested 
that compression of the duodenum by the 
superior mesenteric vessels might be respon- 
sible for dilatation and stasis within the 
duodenum.' In 1891 Kundrat described 
cases of persistent incomplete obstruction 
which he attributed to compression by the 
root of the mesentery.?, In 1899 Albrecht 
spoke of it as duodenal constriction due 
to mesenteric traction.*? In 1900 Robinson 
described his impressions gleaned from a 
study of 30 autopsies in which the superior 
mesenteric vessels had caused compression 
of the duodenum with proximal dilatation.‘ 
In the same year, Petit described a case of 
chronic compression of the duodenum by 
the mesentery.” In 1907 Bloodgood de- 
scribed three cases of ileus due to obstruction 
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by the mesenteric vessels. He suggested 
duodenojejunostomy.® In 1908 Stavely de- 
scribed the first successful duodenojejunos- 
tomy.’ In 1913 Bartlett did the second 
duodenojejunostomy using a Murphy but- 
ton.® In the years 1927 to 1933 it seems 
to have become quite a popular procedure- 
a series of cases being reported by various 
authors. No doubt, during this period the 
operation was being done for conditions 
other than clear-cut cases of mesenteric vas- 
cular occlusion, and the late results were in 
all probability poor. We have no doubt 
that for this reason the operation has been 
neglected at the present time even in indi- 
cated cases. 

Delbet even conceived the unbelievable 
idea of doing a gastroenterostomy and duo- 
denojejunostomy, and later he popularized 
a so-called gastropyloroduodenojejunostomy 
“to give good drainage to the stomach and 
duodenum.” He performed this operation 
at least 100 times.® The modern-day sur- 
geon is rather horrified at these multiple 
anastomoses, and no doubt many men even 
at that time were convinced of the fool- 
hardiness of these procedures. 

In 1933 Pool and his associates published 
an excellent article reviewing the entire sub- 
ject and reporting 11 cases. They stabilize 
the evaluation of the entity and lay down 
clinical and x-ray criteria for a proper diag- 
nosis. The operation of duodenojejunos- 
tomy, when reserved for the true cases of 
vascular mesenteric obstruction, is proved 
to be highly effective.’ 

In the intervening years this entity has 
been pushed into the background and _ all 
but forgotten. Aside from the fact that the 
operation was probably done for cases 
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where it was not accurately indicated, it 
was associated with the diagnosis of vis- 
ceroptosis and the operation of duodeno- 
jejunostomy became inexplicably tied up 
with the various operative procedures for 
this fanciful entity. Just as a man is judged 
by the company he keeps, so it is with an 
operative procedure. However, the various 
fixation operations have rightfully fallen by 
the wayside, for they were poorly conceived 
for a disease that did not exist. The opera- 
tion of duodenojejunostomy has _ persisted 
in this instance because it is a clearly in- 
dicated procedure for a definite anatomical 
entity causing obstructive symptoms. 

In 1951 Kauffman reported three cases, 
one of which he interestingly and aptly 


1 In other words, 


terms the cast syndrome.! 
this case developed following the application 
of a body cast, and x-rays proved it to be 
a case of mesenteric vascular obstruction of 
the duodenum. The exaggerated kyphosis 
and compression, incident to the cast appli- 
cation, brought on the obstruction which 
was probably minimal up to that point. 
In 1951 


scribed a typical case for which they per- 


Kettenbach and Palumbo de- 
formed a subtotal gastrectomy with excellent 
result.!* 

The symptomatology is produced by an 
exaggeration of a normal anatomical fact, 
ie., the superior mesenteric vessels come 
out from below the lower edge of pancreas 
and cross the transverse portion of the 
duodenum. Compression of the duodenum 
due to an exaggeration of the amount of 
pressure exerted by these major vessels 
may produce minimal to maximal obstruc- 
tion with all degrees of symptoms. 

In this day of psychiatric popularity we 
are prone to label a patient psychoneurotic 
or psychosomatic and dismiss varied com- 
plaints because the ordinary routine tests 
and perhaps x-ray examinations fail to dis- 
close anything of note. It is just in this 
type of patient that we are likely to go far 
wrong and to assume that there is no 
organic pathology. 

f a patient who is so 


In examination 
labeled and who continues to have persistent 
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upper abdominal distress, with some emesis 
from time to time, inquiry may elicit the 
fact that the symptoms are relieved by 
lying down. Particularly if the patient is 
of the thin asthenic type, the entity should 
be kept in mind. If the roentgenologist is 
consulted and told what one suspects, then 
he will concentrate on bringing out the 
abnormality first in the horizontal and then 
in the erect position. The second and third 
portions of the duodenum must be con- 
centrated upon. The diagnosis is made on 
the following basis: 

(1) To-and-fro motion in the duodenal 
loop (this alone may be physiological) ; 

(2) Dilatation and retention in the duo- 
denal loop; 

(3) Sharp cutoff the 
duodenum, a little to the right of the spine; 


appearance of 


(4) Regurgitation into the stomach with 
moderate gastric retention and delay. 
These are some examples of the typical 
x-ray picture showing the dilated duodenal 
loop with delay in passage of barium ( Figs. 
3 through 7). 
disease, there are all 


Just as in any 


gradations. The difficulty is in selecting 
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Figure 2 


the cases that should be operated upon. The 
extreme cases with marked dilatation of the 
duodenum and gastric retention offer no 
problem. It is in the case where there is 
some dilatation of the duodenal loop and 
some delay at the point where the superior 
mesenteric vessels cross that the question 
arises as to whether surgery is indicated. 
We need not stress the fact that repeated 
x-rays should be performed and supportive 
measures tried. If the x-ray picture per- 
sists and the patient’s symptoms show no 
improvement, the operation consisting of 
duodenojejunostomy should be performed in 
a retrocolic or antecolic fashion. 

ligure 8 shows a typical side-to-side duo- 
denojejunostomy. This operation is simple 
and extremely effective. Gastric resection 
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with a gastrojejunostomy will accomplish 
the same thing, but the added risk is cer- 
tainly unnecessary. Simple gastrojejunos- 
tomy is not inasmuch as 


some of the duodenal contents will still be 


recommended, 


obstructed at the original site and will be 
regurgitated into the stomach and, hence, 
out through the stoma. 

igure 9 indicates how effective a duo- 
denojejunostomy can be in emptying the 
obstructed loop. 

It is very dramatic indeed to see a pa- 
tient who has been labeled a chronic com- 
plainer, neurotic, psychotic, ete., develop 
into a well-adjusted person, grateful for 
the absence of symptoms, gaining weight, 
and able to 


function economically and 
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socially. It has been our good fortune to 


diagnose and operate upon 11 cases which 


Stomach 


have been observed from one to six years 


postoperatively. 





Figure 7 


Report of Cases 


Case 1.—Married woman, age 30, white. Bouts 
of vomiting for three years. Loss of weight. Ap 
pendectomy 1943. Laparotomy 1945. Loss of weight. 
Loss of appetite. Unable to work. Labeled neu- 
rotic. X-rays showed dilatation of duodenum in 
erect position. 

Operation.—4-25-52, duodenojejunostomy. 


Result.—“Happiest three years of my life.” Gain 
of 30 Ib. (13.6 kg.). Excellent appetite. 
Case 2.—Married woman, age 66, white. One 


“ 


year history of “stomach trouble.” Epigastric dis- 
comfort. Backache. Loss of weight. Diagnosis of 
carcinoma of stomach. X-ray showed marked 
duodenal dilatation with gastric retention, 4-6 
hours. 


Operation.—1-12-49, duodenojejunostomy. 


Result. 
Since that time has had C.V.A. with partial 


Asymptomatic until last three months 


paralysis. 

Case 3.—Unmarried woman, age 26, white. Six- 
month history of epigastric pain not relieved by 
food or alkalis. Relieved by emesis. Labeled neu- 
rotic. Previous surgery: appendectomy, splenec- 
tomy, cholecystectomy. X-ray revealed to-and-fro 
motion in duodenum. Moderate dilatation of duo- 
denum. 

Operation.—5-3-50, anterior  gastrojejunostomy 
because numerous adhesions bound down the 
duodenum. 

Result-—Gain of 15 Ib. (6.8 kg.). No emesis 
Some pulling sensation in abdomen. Just married 
Quite happy. 

Case 4. 


pain of several years’ duration, radiated around to 


Married woman, age 33, white. R.U.Q 
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Figure 8 


back. Nausea and emesis. Intolerance to fatty 
foods. Previous appendectomy. X-ray revealed to- 
and-fro motion with some regurgitation noted in 
duodenum. Delay in transverse duodenum. 

Operation.—10-14-53, duodenojejunostomy. 

Result.—Gain of 15 lb. (6.8 kg.). No discomfort. 
No emesis. Cannot eat spaghetti. 

Case 5.—Unmarried woman, age 40, white. 
Known epileptic. Abdominal pain and emesis with 
abdominal distention. Marked weight loss. X-ray 
revealed to-and-fro motion with dilatation of 
duodenum. 

Operation.—4-26-54, duodenojejunostomy. 

Result—Marked gain in weight. No abdominal 
symptoms. Headache and shoulder pains prominent 
symptoms. 

Case 6.—Unmarried woman, age 33, white. Ab- 
dominal pain and emesis two to three years. Vomits 
four to five times daily. Loss of weight: 32 Ib. 
(14.5 ke. 
three pelvic laparotomies, exploratory, cholecystec- 


Labeled neurotic. Previous surgery: 


tomy. X-ray revealed delay at transverse duodenum 
with regurgitation. 

Operation.—1-3-51, duodenojejunostomy. 

Result—Five months later gained 40 Ib. (18.1 
kg.). Has since had some abdominal symptoms of 
vague character. Has had hemorrhoidectomy and 
excision of radiation ulcer of abdomen. 

Case 7.—Man, age 42, white. Fight-vear history 
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of epigastric pain radiating to left subscapular area 
with nausea and emesis. Coffee-ground vomiting on 
occasion. Labeled neurotic. Cholecystectomy five 
years previous (10 stones). X-ray revealed marked 
dilatation of duodenum with narrowing near spine. 
To-and-fro motion. 

Operation —9-3-52, duodenojejunostomy. 

Result—No gain in weight. Asymptomatic. 
Working regularly. Cannot tolerate peanuts. 

Case 8—Unmarried woman. Some nausea. 
Emesis. Epigastric pain for seven years. Weight 
loss of 35 Ib. (15.9 kg.). Labeled neurotic. X-ray 
revealed megaduodenum, to-and-fro motion in 
duodenum. 

Operation.—11-15-54, duodenojejunostomy. 

Result—FExcellent. No G.I. symptoms. Good 
appetite. Moderate gain in weight. Married. 

Case 9.—Married woman, age 33, white. Episodic 
attacks of R.U.Q. pain, especially in morning be- 
fore eating, with nausea and emesis. Labeled 
neurotic. X-ray revealed some dilatation of duo- 
denum, to-and-fro motion. 

Operation.—6-20-51, duodenojejunostomy. 

Result—Gain of 10 Ib. (4.5 keg.). 
G.I. upset when she is under tension. No emesis. 


Occasional 


Casr 10.—Married woman, age 31, white. Two- 
year history of severe attacks of R.U.Q. pain with 
emesis not related to food. Pain relieved by knee- 
chest position. N-ray revealed marked to-and-fro 
motion with dilatation of duodenum. 
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Figure 9 


Operation.—10-16-53, duodenojejunostomy. 


Result——Asymptomatic. Working regularly. 
Case 11.—Negro youth, age 16. Body cast 
applied for slipped femoral epiphysis. Vomiting 


began immediately and persisted. On ninth post- 


operative day stools became clay-colored. X-ray 


revealed complete obstruction at transverse duo- 
denum. 
Operation. —3-18-50, duodenojejunostomy. Mal- 


rotation noted. 
Result.—Excellent. 
We must stress 

good judgment in selecting these patients. 

One 


Asymptomatic. 


again that one must use 


must check and recheck before sub- 


jecting them to operation. Continued clin- 
ical observation is a major factor in making 
the final decision. 


As to the diagnosis, “a 
One 
must keep it in mind in the undiagnosed 


high index of suspicion” is necessary. 





patient, and it is absolutely essential that 
the roentgenologist be apprised of the possi- 
ble diagnosis. 

If x-ray interpretation is competent and 
clinical observation is sound, the surgeon 


and internist will properly select the pa- 


tients. Their reward will be the satisfaction 
of having a grateful patient who previously 
had been sloughed from one physician to 
another with a psychiatric label which was 
certainly undeserved. 
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Introduction 


lt has been previously pointed out that 
the blood diastase values may be elevated 
in patients with diseases other than acute 
pancreatitis.* Somogyi! considered the 
normal range of blood diastase to be be- 
tween 60 and 200 units per 100 ml. of 
serum. However, ina study of the serum 
amylase of all admissions to a general 
hospital, Heifetz, Sicher, and Sachar 
found that about 10% of the patients had 
blood the 
time of their into the hospital. 
This is shown in Figure 1, which depicts 
the blood 2000 
patients at the time of their admission to 
the Jewish Hospital of St. 
Clinical evaluation of the number of pa 


diastase values above 200 at 


entry 

diastase in consecutive 
Louis.+ 
tients with a blood diastase of more than 


200 indicated that 10 of them 
had a with 


less than 
clinical picture consistent 
pancreatitis or parotitis. In many of the 
other cases with a blood diastase of more 
than 300, in which there was no evidence 
of pancreatitis or parotitis clinically, the 
elevated blood diastase was found to be 
due to renal retention, 1.e., to a failure 
of the kidneys to clear diastase from the 
blood normally. This was proved by 

Submitted for publication Jan. 6, 1956. 

Aided by the Jacob Schultz Research Foundation. 

From the Divisions of Surgery and Medicine of 
the Jewish Hospital of St. Louis and the Depart- 
ment of Surgery, Washington University School of 
Medicine. ° 

* References 1, 2, and 3. 


+ Heifetz, C. J.; Sachar, L. A., and Sicher, N.: 
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studying the amount of diastase excreted 
in the urine collected over a period of one 
determining the amount of 
the blood. Normally? the 
amount of diastase excreted in the urine 


hour and 


diastase in 


per hour is equal to or greater than the 
amount of diastase in 100 ml. of serum. 
In patients whose blood diastase is ele- 
vated owing to renal retention, the 
amount of diastase in a urine specimen 
collected over a period of one hour is less 
than the amount in 100 ml. of serum, the 
“blood value. In 


general, this retention is relatable to pri- 


so-called diastase” 


mary renal insufficiency or to prerenal 


azotemia associated with inadequate 


fluid intake, ete. Of some interest 1s 
our observation that in dogs and rats 
the blood 


as it is in human beings, so that the blood 


diastase is not cleared from 


concentration may be of the order of 1000 
to 3000, while the urine contains no or 


minute amounts of diastase. The 


very 
following case illustrates the problem 
resulting from the misinterpretation of 
an elevated blood diastase incident to 
renal retention rather than to pan- 
creatitis. The data were obtained from 


interviewing the patient and several of 
her attending physicians and from the 
records of five hospitals in which she was 


seen over a period of 25 years. 


Report of Case 


The patient was born in 1915. As a child she 


had frequent episodes of nausea and vomiting. 
Menstruation, which started at age 15, was irregu- 
lar and accompanied by severe pain. At age 16 she 
was married and within a few years had two chil- 
dren. 

In 1934, at the 


for secondary sy philis 


age of 20, she was hospitalized 


Her husband, who had left 
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her shortly before her hospitalization, was thought 
to be the source of infection. The patient refused 
therapy and was discharged. Four years later she 
had a septic abortion followed by peritonitis. In 
1942, at the age of 27, a hysterectomy and 
oophorectomy was performed, presumably because 
“endometriosis.” 


oO Shortly thereafter she began 
to complain of episodes of vomiting and nausea, of 
belching, and of indigestion. This lasted for three 
years, and then her gall bladder was removed, 
although the cholangiograms showed normal visual- 
ization without stones. The pathologist called 
the gall bladder normal. 

During this hospitalization, five blood diastase 
determinations made between June 25 and August 
17 varied from 632 to 950 units per 100 ml. of 
serum. The urine diastase excretion rate on two 
oceasions was 26 units per hour and 119 units per 
hour. The high blood diastase was considered by 
her attending physician to be due to renal reten- 
tion, and no further attention was paid to it. 

For a while the patient felt better, and then she 
began to complain of pains in the back and legs, 
tingling of the hands, of pressure feelings in the 
epigastrium, and of smothering sensations. These 
complaints led to her hospitalization in 1947. A 
diagnosis of hysteria was made. 

Two years later she was again hospitalized, after 
a sudden attack of substernal pain and pain in the 
left lower chest. The admitting physician suspected 
a coronary occlusion. The electrocardiogram was 
normal; the diastase was 620 Somogyi units; the 
nonprotein nitrogen was 28 mg. per 100 cc. Three 
days later the nonprotein nitrogen had dropped to 
20 mg. per 100 cc. and the blood diastase to 545 
Somogyi units. A week later the blood diastase 
was reported as 660. Urine diastase excretion rates 
were not determined. Because of the three elevated 
diastase determinations, she was considered to have 
pancreatitis and was discharged. 

During the next few weeks the patient continued 
to have a burning sensation in the epigastrium and 
high back pain accompanied by a feeling of fulness, 
acid regurgitation and intermittent vomiting, epi- 
sodes of palpitation, choking sensations, and tingling 
of the extremities. The patient was again hos- 
pitalized, and the admitting physician noted that 
“there seemed to be strong psychic element in her 
complaints.” 

At this time the patient was studied intensively. 
Her WBC was 4,150 per cubic millimeter; RBC 
was 4,210,000 per cubic millimeter. The urinalysis 
was normal. Liver function tests were normal. A 
gastrointestinal series and chest film were normal. 
The blood diastase was found to be 800 Somogyi 
units. The blood nonprotein nitrogen was 22 mg. 
per 100 cc. A week later the patient's blood 
diastase was determined before and after the ad- 
ministration of neostigmine (Prostigmine) intra- 
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muscularly. Diastase values of 1125, 1000, 820, 
2250, and 1000 were recorded, as well as_ the 
respective urine diastase values of 375, 188, 188, 
150, and 150. However, it is not known whether 
these refer to the concentration of diastase or to 
the amount excreted during the 30-minute intervals 
separating the blood determinations. The Kahn 
reaction was 2+. It was the impression of the 
admitting physician that the patient had a block in 
the pancreatic duct, and therefore abdominal ex- 
ploration was carried out. The pancreas was normal 
to palpation. The duodenum was opened, and the 
pancreatic duct was probed and found normally 
patent. A T-tube was inserted into the common 
duct. 

For about three weeks the patient felt fairly 
well; then all previous complaints reappeared. She 
( Diodrast) 
was injected into the T-tube. The common duct 


was again hospitalized. Iodopyracet 


was found to be normal; the pancreatic duct was 
visualized. A paravertebral nerve block of T 10, 
T 11, and T 12 with procaine (Novocain) was per- 
formed. The patient experienced symptomatic 
relief, but her symptoms soon recurred. Opening 
and closing the T-tube had no influence on symp- 
toms. During the next three months the patient 
received 10) paravertebral blocks, and = then, in 
1949, a left 
thoracic sympathectomy was performed. When the 


November, splanchnicectomy — and 
symptoms were found to persist, a right splanch- 
nicectomy and thoracic sympathectomy was_ per- 
formed. 

In early 1950 and in the preceding year the 
patient began to receive narcotics frequently, and 
by the end of the year she was given narcotics 
regularly. By then she had lost approximately 70 
Ib. (32 kg.), and she claimed that her pain could 
be controlled only by the daily use of narcotics. 
Meperidine (Demerol), she stated, “made her 
wild.” At this time she was given a mixture of 
hydrochlorides of the opium alkaloids ( Pantopon) 
and parenteral vitamins by her physician, who was 
sincerely convinced that the patient had chronic 
pancreatitis, and on this regimen she gained weight. 
\fter a year the patient switched to dihydro- 
morphinone (Dilaudid) because Pantopon caused 
itching and wheals. 

From 1951 to 1954 the patient took dihydro- 
morphinone daily. At the time of her hospitaliza- 
tion in August, 1954, she was receiving 3.75 mg. 
of dihydromorphinone every four hours. During 
this period the patient was seen by many physicians, 
all of whom, at least initially, accepted the diagnosis 
of chronic pancreatitis and rewrote prescriptions 
for narcotics. On several occasions when the sug- 
gestion was made that the patient enter the hospital 
for restudy, she switched physicians. 

In August, 1954, the patient was again hos- 
pitalized. At that time her blood diastase was 450, 
480, 300, and 320 on separate days. The rate of 
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secretion of diastase in the urine was only 45 units — basis of failure of the kidneys to excrete diastase 


per hour. There was no steatorrhea. The sugar 


tolerance was essentially normal. An upper gas- 


trointestinal series was negative. Liver function 


tests were normal. The nonprotein nitrogen was 
20 mg. per 100 ce. and the urine specific gravity 
was 1.025. Clearly the patient was a narcotic addict. 
The diagnosis of chronic pancreatitis was ques- 
tioned because there was no diabetes, no steatorrhea, 
no pancreatic calcification, no evidence of cirrhosis. 


The high diastase could be explained readily on the 


Fig. 2.—Biopsy of pan- 
creas showing normal 
pancreas; XX 350. 


The patient made an uneventful recovery except 

for a small superficial sinus in the lateral extremity 

of her wound which persisted for several months. 
The patient was then referred to a psychiatrist. 


at a normal rate. The patient insisted that she had 
chronic pancreatitis, having been told so repeatedly, 
and refused advice directed toward correcting her 
drug addiction. Since there was also some medical 
opinion that perhaps the patient had a chronic 
pancreatitis after all, it was decided to explore the 
pancreas. This was done on Sept. 20, 1954. Grossly 
the pancreas was found to be normal by inspection 
and palpation. A biopsy was taken and micro- 


scopically this showed normal pancreas (Fig. 2). 





The patient made three appointments to enter an 


institution where treatment of her addiction could 
be carried out. She found some pretext for break- 
ing all three appointments. 
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Comment 


The consistently elevated blood dias- 
tase level was observed for 11 years. The 
concentrations of diastase in the blood 
were of the order of 350 to 800 Somogyi 
units and consequently had been inter- 
preted by most of the attending physi- 
cians as indicative of pancreatitis, and 


were undoubtedly factors leading — to 


several of her operations. Had her uri- 
nary excretory rates of diastase been 
regularly determined, or had the rates 
of excretion which in some instances 
were performed been properly interpre- 
ted, it would have been apparent that the 
high blood diastase values did not reflect 
pathological changes in the pancreas but 
were merely manifestations of a lack of 
normal clearance of diastase by — the 
kidneys. 

In our experience the blood diastase 
level in patients with true chronic pan- 
Only 


pancreatitis 


creatitis is either normal or low. 
when an attack of acute 
supervenes have we observed an eleva- 
tion, and then it is only transient. 

Why the renal clearance of diastase in 
this patient was so low is unknown. The 
usual clinical tests showed no evidence 
of renal disease. The blood nonprotein 
nitrogen was normal. We have observed 
several other patients whose kidneys did 
not clear diastase at normal rates and 
who consequently had mild elevations of 
the blood diastase ranging from 250 to 
500 Somogyi units which existed while 
their blood nonprotein nitrogen levels 
were normal.t In other words, a normal 
does not exclude 
the possibility that a blood diastase of 


nonprotein nitrogen 


+ Heifetz,C. J.; Sachar, L.A. and Sicher, N.: 
Unpublished data. 
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200 to 800 Somogyi units is secondary to 
renal retention. 

It should be mentioned that the clinical 
picture in this case was certainly not 
typical of true recurrent pancreatitis and 
should have suggested to many of the 
attending physicians that the high labo- 
ratory value for serum amylase should 
have been scrutinized. It is a common 
feeling at the present time to accord too 
great a value to numerical values _re- 
ported by the laboratory even when the 
clinical picture is contrary to the diag- 
nostic suggestion of the biochemical test. 


Conclusion 

This case report seems to prove that 
repeated elevations of serum amylase up 
to 1000 Somogyi units can be due to im- 
paired renal clearance for diastase despite 
other evidence of normal renal function. 
It emphasizes the fact that such increased 
amylase values should not be accepted 
as definite evidence of acute pancreatitis 
(especially when the clinical picture is 
atypical) until there is proof that renal 
clearance for diastase is normal, as shown 
by finding that the amount of diastase 
excreted in the urine collected over a 
period of one hour is greater than the 
amount in 100 cc. of blood serum. 
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Report of a Case and a Review of the Literature 


JOHN R. SCHENKEN, M.D. 
and 
JERRY TAMISIEA, M.D., Omaha 


Many cases of invasion by [nterobius 
vermicularis of the female genital tract, in- 
tube, have been 


cluding the Fallopian 


reported. It would seem logical that 
peritoneal involvement as the result of mi- 
gration of the parasites into the abdominal 
cavity would also be common. A survey 
of the literature, however, reveals sur- 
prisingly few instances of invasion of the 
peritoneum by I. vermicularis. We have 
recently observed a case of pelvic peritoneal 
granulomatosis with enterobiasis which in 
duced chronic low-grade pelvic symptoms 
necessitating operative intervention. We 
wish to report this case and to review 12 
cases reported in the literature. 


Report of Case 


f four 


A 34-year-old white woman, the mother « 
children, had had progressively severe meno 
metrorrhagia for two years. This was associated 
with a dull, left lower abdominal pain that radiated 
to the perianal region. The pain became severer 
during the time of the menstrual flow. On pelvic 
examination an irregular, soft, tender mass was 
felt in the left lower quadrant, and the uterus 
was retroflexed. A hemogram was essentially nor- 
mal except for 5% eosinophiles. 

Abdominal hysterectomy revealed that the uterus 
was adherent to the left colon by fine adhesions. 
It was noted at operation that the entire pelvic 
peritoneum, including the uterus, was studded 
with yellowish-white nodules, 1 to 2mm. in di- 
ameter. 

The uterus was grossly enlarged to twice nor- 

Submitted for publication Oct. 21, 1955. 
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mal size and revealed the peritoneal “nodules” 
described by the surgeon. On section the myome- 
trium and endometrium were grossly normal. Both 
tubes and the right ovary were negative. The left 
ovary contained several follicular cysts and was 


adherent to the broad ligament. 


Photomicrograph of peritoneal granuloma due 
to Enterobius vermicularis ova. Note degenerating 
ova embedded in necrotic and inflammatory tissue. 


Microscopic examination of the — peritoneal 
nodules revealed a granulomatous lesion in which 
was embedded degenerating fragments of  chi- 
tinous, eosinophilic membrane with suggestive evi- 
dence of lateral spines (Figure). The internal 
structure was poorly preserved. A few ova were 
definitely identified in some of the lesions. About 
the parasite was a central zone of necrotic ma- 
terial. Surrounding this was a zone which contained 
epithelioid — cells, 


polymorphonuclear leucocytes, 


and eosindphiles and within this same zone there 
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was an occasional giant cell of the foreign-body 
type. About the periphery of the granuloma was 
a zone of fibroblastic proliferation infiltrated with 
mononuclear cells. There was no evidence of in- 
fection by pinworms in any other portion of the 
specimen, including the Fallopian tubes. 

Further inquiry into the history of the patient 
revealed that three of her children had had pin- 
worm infection, for which they had been treated 
within the preceding four years. The patient her- 
self had no symptoms referable to a parasitic in- 
perianal region 


fection, but scrapings of the 


revealed ova of E. vermicularis. 


Comment 


The gravid female pinworm normally mi- 
grates to the anal orifice to lay her eggs 
on the skin of the perianal region. During 
her migration the worm may accidentally 
enter the vaginal orifice and ascend through 
the uterus to the Fallopian tubes. The 
gravid female may then pass through the 
fimbriated ostia to lay her eggs and in this 


Tabulation of the Reported Cases of Peritoneal 


= Ti F “ A Z. s a iv 5 és 
| | 
Age 2% | 36 | 27 | 42 | 34 | 21 | 60 | Ns*| 49 | 44 | 30 | 34 34 
—_————_ _ | - - | js i o< 
Lesion | | | 
PIN cco nacsncanesee- cst Sp Sy x x x x x . Fs | 
Omentum- -.- = : | x | | . . | _ | x 
——$—$_$__—_—_— _ — lies Net ee | | 
Worm in lesion | | | | | | | | 
Gravid female... .-- ances : x | | x x . fos pe |x | 
OVA cccnccess cone alana mane ee | | xX x | x | | 
Pain Sis poets Sern . ; x | | x x 
| |———|—_—_—_|——_ 
—_ » | | 
Autopsy.......-------------------+--------- | x | ee | | x | | | 
senna ini i - inal ical j ; | ic = | | ane | aoe) ees ~| - —_ 
Symptoms | | | | | | j | 
Pain in lower quadrant... --..- ‘ Pie bee ee ee Ns | No | Ns | x | No x | x INo = 
ee ...|No | Ns | No | Ns | Ns | No | Ns | No | No | No | x | NH. | No 
Menstrual irregularity... ...-.-.-- .| No Ns | No | Ns | Ns x Ns No | x |No | No No x 
Inguinal lymphadenopathy-.....--. -| x Ns | No Ns Ns No Ns No | No | No lx | No No 
Ureterovaginal fistula...........-- -an-c) eo: | NS. |-No | Ne: | Ns x | Ns | No | No | No |No | No | No 
Headache-._-.. on -----20-- No Ns No Ns | Ns No Ns No No | No | sa | No No 
Swelling of groin.............-..-- No | Ns | x Ns | Ns | No | Ns | No | No | No | No | No | No 
Uterine retroflexion....-.-..--- No | Ns | No | Ns | Ns | No | Ns | No | No | x | No il Hie 
Vaginal discharge..........---.-- No | Ns | No | Ns Ns No Ns | No | No | No | No x No 
tl ini — - | | tes | tet = etic | — fT a a a = 
Duration of symptoms (days)............-.-.| 69 Ns 3 i.e | Me | 180 | No | 150 | 4yr.| Ns | Ns Ns “ 
Bregre nibh vyac. 6-5. pe -cssnceenccnescce cea; an NA 0 | Ns |Ns | 1 | Ns | Ns | Na | te lane | Ne 
Se a (eee ee = a (e oe See be : 
| | - —|_——_|__|__ 
Parasitic infection proved by examination | | | | | 
Of StOOIS........ 20-2 cnneeenenceennneencnes No | Ns | Ns | Ns | Ns | Ns | Ns | Ns | x | No | Not | Ns ‘ 
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manner produce peritoneal granulomas. 
Granulomas may also occur if gravid fe- 
males enter the peritoneal cavity to irritate 
the serosa and produce an inflammatory 
response. ; 

According to Jones and Bunting,’ the 
pathologic lesions produced by E. vermic- 
I‘irst, there 
may or may not be lesions or symptoms if 


sec- 


ularis depend on the location. 


the worm is in the lumen of a viscus. 


ond, symptoms and lesions are always 
present if the parasite is in the wall of a 
viscus. Third, if the worm is in a wall, 
it often becomes encapsulated and suppura- 
tion may occur. In support of the latter 
point, Smith and Denton !* have reported 
a case of pyosalpingitis caused by pin- 
worms. 

In one case reported here, it must. be 
concluded that the parasitic infection re- 


sulted from migration of a gravid female 


Granulomas Due to Enterobius Vermicularis 




















* Ns, no statement. 
t x, present. 
t Ascaris and hookworm were present. 
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worm, or worms, through the vagina, 
uterus, and tubes. The then 


entered the peritoneal cavity and produced 


parasites 


granulomas about themselves and their ex- 
truded ova, since both were identified within 
the lesions and because of the multiplicity 
These granulomas are similar 
The 


of lesions. 


to those seen in the appendix. ad- 


hesions noted between the colon and the 
uterus were the result of irritation and in- 
flammatory response. The fact that no 


other evidence of parasitic infection could 
be demonstrated within the genital tract 
probably means that the worms confined 
themselves to the lumens during their mi- 
gration and did not penetrate the wall. 
Of the 13 cases listed in the accompany- 
ing Table, 12 were found in the literature 
and 1 is the present case; 3 were incidental 
findings at autopsy. Schneider’s case ™ had 
a granuloma of the omentum and granu- 
lomas in the pelvic peritoneum. [ight of 


the granulomas contained gravid female 
worms, and five contained ova of the para 
site. The ages of the patients varied from 
21 to 60 years, 10 patients being under 49 
years. The commonest symptoms were pain 
in the lower quadrants (six cases), men- 
strual and 


inguinal lymphadenopathy (two cases). The 


irregularities (three cases), 
duration of symptoms ranged from two 
days to four years. 


Conclusions 


Infection of the female genital tract may 
occur when the female Enterobius vermic- 
ularis enters the vaginal orifice during her 
nocturnal migration. 

Infection by the parasite may occur any- 
where in the female genital tract. 

Most infections occur in women less than 
30 years of age. 

The commonest symptoms are lower ab- 
dominal pain and menstrual irregularities. 

The typical granuloma consists of a zone 
of necrosis about the worm or ova, a middle 
zone of epithelioid and giant cells, and an 


PERITONEAL GRANULOMAS FROM E. VERMICULARIS 


outer zone of fibrous tissue containing in- 
flammatory cells and eosinophiles. 
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OSCAR J. OBERKIRCHER, M.D. 
and 

MELBOURNE H. LENT, Buffalo 


Very little has been written concerning 
the surgical management of genital lymphe- 
dema or elephantiasis. The literature has 
contained a few isolated case reports with 
descriptions of surgical techniques used and 
the result of therapy. 

De Savitsch in 1941! described a method 
whereby the diseased skin together with the 
gelatinous layer is removed from the penis. 
No skin graft was employed. Granulation 
tissue covers the denuded area, with even- 
tual proliferation of epithelium from the 
McDonald and 
1950* recommended surgical 


border of healthy skin. 
Huggins in 
bypass of the obstructed lymphatics. This 
was accomplished by anastomosis of the 
scrotum to the thigh, similar to the first 
stage of the Torek procedure. Finkle and 
1954? used split-thickness 


skin grafts to cover the surgically denuded 


co-workers in 


penis. Morales, O’Connor, and Gordon also 
in 19544 described a similar procedure, 
using a dermatome = split-thickness graft 
over the denuded area. 

Two types of elephantiasis of the male 
genitalia are recognized: that which de- 
filarial infection, 
called elephantiasis arabum (tropicum), and 


velops secondary to a 
the nonfilarial variety, elephantiasis nos- 
trum. The latter type is seen most fre- 
quently in this country and may result from 
a number of causes. 

Submitted for publication Dec. 16, 1955. 
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Surgical Management of Sdiopathic 
Lymphedema of he Male Genitalia 


1951 ° 
lymphedema in eight groups. 


Pratt in listed the causes of 
These are 
(1) primary or specific lymphedema due to 
a direct invasion of the lymph vessels by 
a specific worm or organism (i.e., Wucher- 
eria bancrofti, Mycobacterium tuberculosis, 
or Treponema pallidum; (2) secondary or 
infectious lymphedema resulting from sec- 
ondary inflammatory invasion of _ the 
lymphatic system by nonspecific organisms; 
(3) traumatic lymphedema caused by in- 
jury and subsequent scarring or lymph 
stasis following operations, burns, radium, 
x-ray, etc.; (4) congenital lymphedema, as 
seen in Milroy’s disease, and cystic hy- 
groma; (5) allergic lymphedema found in 
allergic patients when exposed to cold, 
drugs, and other material to which they 
are sensitive; (6) malignant lymphedema 
resulting from a metastasis or infiltration of 
the lymphatic system by a _ malignant 
growth ; (7) postvenous thrombosis lymphe- 
dema found after massive closure of veins: 
(8) idiopathic or essential lymphedema 
which includes those types of lymphedema 
where the etiology is unknown. 

We had an opportunity to observe and 
treat a case of genital lymphedema in a 
young man at the Roswell Park Memorial 
Institute, Buffalo. The etiology of this case 
was never satisfactorily established and, 
hence, has been termed idiopathic. It is 
the purpose of this paper to add another 
case to the literature, with a description of 
the surgical technique employed along with 
a 30-month follow-up. 


Report of a Case 
The patient was first seen on Aug. 6; 1947, when 


he was 19 years of age. 
He stated that he had had scrotal swelling for 
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12 years. During the six months prior to admission 
he noticed small papillary growths on the scrotal 
skin. There was also a history of pain in his right 
hip for several years. 

Physical examination revealed a well-developed, 
well-nourished youth. The scrotal skin was 
markedly edematous, the edema extending along 
the skin of the penis as far distal as the coronal 
sulcus. The scrotal skin was studded with numer- 
ous papillary tumors, somewhat necrotic on the 
surface, measuring in diameter from 0.25 em. to 
0.75 cm. Most of these were growing into both 
lateral walls of the scrotum, and some were just 
(Fig. 1). His 


extremities at that time showed no edema. 


proximal to the coronal sulcus 





. Ss 
Fig. 1—Appearance of the external genitalia in 
1947. Note the multiple papillary lesions and the 


edema of the scrotum and penis. 


Complete blood cell count, urinalysis, and blood 
glucose, serum albumin, and globulin studies were 
normal. 

From Aug. 7 through Oct. 29, 1947, several of 


the small lesions on the scrotum were removed by 


electrocoagulation. Pathological examination o 
some of these lesions showed edema in the sub- 
cutaneous tissue which was diagnosed _histo- 
logically as chronic lymphedema. 

The patient was hospitalized from July 14 to 
Aug. 7, 1948. On July 20, a large portion of the 
scrotal skin and subcutaneous tissue was surgically 


removed. ° 


He again was hospitalized from Dec. 20, 1948, 
until Jan. 7, 1949. On Dec. 27, 1948, surgical 
excision of the upper part of the scrotum and the 
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skin around the base of the penis was performed. 
The pathological report was again chronic lymphe- 
dema. 





Fig. 2.—Appearance of the external genitalia in 
1948 following the second surgical procedure. Note 
the redundant edematous tissue of the left side of 


the penis. 





Fig. 3.—Appearance of the external genitalia in 
Note 


the marked edema of the scrotum and the displace- 


1953 prior to the final surgical procedure. 
ment of the penis. 
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Following this procedure, it was noted that some 
redundant and edematous tissue was left in the 
lower part of the scrotum and the left side of the 
(Fig. 2). The patient decided to defer 
further treatment. 


penis 


The patient was once more hospitalized from 
Feb. 16 until April 13, 1953 (Fig. 3). On March 
11, most of the scrotum was excised as well as 
all the skin of the penis from the corona to the 
base. A_ split-thickness graft was applied to the 
penis, and the edges of the scrotal wound were 
brought together. The patient made an uneventful 
recovery with a good result. 

Prior to this surgery it was noted that the patient 
had chronic edema of his hips and thighs. Angio- 
grams of the veins of his legs and pelvis showed 
no abnormalities. Pathological examination of the 
scrotal tissue showed marked edema in the sub- 
cutaneous tissue, with areas showing round-cell 
infiltration (Fig. 4). 


Fig. 4. — Photomicro- 
graph showing marked 
edema in the subcutane- 
ous tissue with areas of 


round-cell infiltration. 


This picture was said to be compatible with a 
diagnosis of elephantiasis. Up to the present time 
he has maintained his improvement and is able to 
have normal erections. 


Comment 


Classification of lymphedema in this pa- 
tient has been difficult. During the several 
hospital admissions many attempts were 
made to determine the etiology of the gen- 
ital elephantiasis. At no time could evidence 
be found to explain fully its exact cause. 
Therefore, this patient has been placed in 
the group of idiopathic, or 
lymphedema. 


essential, 
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Milroy’s disease, or chronic hereditary 
edema, was considered but ruled out on the 
basis of the distribution of edema and the 
lack of the hereditary factor. In Milroy’s dis- 
ease the edema is usually limited to the 
toes or to one or both lower extremities. It 
never extends above Poupart’s ligament. 
The other possible cause of lymphedema in 
this patient is secondary or infectious 
lymphedema. The absence of a history of 
infection and the inability to demonstrate 
an inflammatory process pathologically were 
used as evidence to rule out infectious 
lymphedema as a cause. 


Since the earlier procedures used were 


relatively unsuccessful and helped for only 





a short period of time, it was decided that 
a well-planned but more radical approach 
must be used. In order to improve the 
appearance and function of this patient’s 
genitalia, the entire area of lymphedema was 
removed from the scrotum and penis. 

At the last operation on March 11, 1953, 
a triangular wedge of the skin and = sub- 
cutaneous tissue was removed. The su- 
perior border of this triangle was formed 
by a line extending from the right to the 
left external inguinal rings, above the base 
of the penis. The right side of the tri- 
angle extended from the right external in- 
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guinal ring along the side of the scrotum 
to the posterior aspect of the median raphe 
of the 
made on the left. 


scrotum. A similar incision was 
All the skin and sub- 
cutaneous tissue within this triangle in- 
cluding the covering of the penis as far 
distal as the corona were removed. The 
right testicle was found to be atrophied and 
was removed. The left testicle was left in 
place and was covered over by suturing the 
two lateral edges of the scrotum. 

A. split-thickness of skin was removed 
from the anterior chest wall with the elec- 


With the 


penis extended 


tric dermatome. 








external genitalia 


Fig. 5.—Appearance of the 
postoperatively after the final surgical procedure 
of March 11, 1953. 


relatively normal appearance of the penis. 


Note the lack of edema and 
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as much as possible, this skin graft was 
wrapped around the denuded shaft. 

At the base of the penis, the graft was 
sutured to the surrounding skin and _ the 
lateral edges of the scrotum. Distally, the 
graft was sutured around the entire cir- 
Ventrally, the 
edges of the graft were sewed together. All 


cumference of the corona. 


the grafted areas and sutured edges healed 
well by primary intention. 

The patient has been followed period- 
ically for 30 months. There has been no 
return of the genital lymphedema. He has 
been psychologically and physically im- 
proved by the procedure. His entire penis 
is freely mobile in contrast to its preopera- 
tive fixed position (Fig. 5). Sexual func- 
tion is apparently satisfactory. 


Summary 
A case of genital lymphedema in a young 
man is reported with a description of the 
surgical technique employed and a 30-month 
follow-up. 
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Report of Treated Case 
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with 
trauma of the thorax has been recognized, 
but infrequently reported. 


Hemomediastinum — associated 
It is the pur- 
pose of this report to reemphasize this 
entity and direct attention to a method 
of treatment 


which has not been de- 


scribed previously. This complication 


recorded in with 
numerous entities such as rupture of aor- 
tic aneurysm, 


has. been association 


uremia, 
hemorrhagic diathesis. A 


typhoid, and 
search of the 
I-nglish literature revealed only an oc- 
casional report of this condition associ- 
ated with trauma, and in the absence of 
some 
The 


“steering-wheel”’ 


underlying pathologic —process.* 


incidence of crush injury and 
type of automobile in- 
jury of the chest has increased. For this 
reason, if it is borne in mind, hemome- 
diastinum should be recognized more 
frequently as an integral part of the 
over-all trauma. These patients are 
usually seriously injured, and_ the 


zation of 


utili- 
portable roentgenographic 


technique is required for diagnostic 


evaluation. Iéndress * reported two cases 
and suggested that in many instances the 
hematoma may be overlooked in portable 
roentgenograms by the assumption that 
the distorted 


mediastinal shadow is a 


projection aberration. In most instances, 

there will be multiple fractures present 

which require immediate attention. Some 

of these fractures will not be related to 
Submitted for publication Jan. 12, 1956. 
From the Department of Surgery, Tripler Army 

Hospital, Honolulu, Territory of Hawaii. 

* References 1 through 3. 
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the thorax and may divert the attention 


of the physician away from __ the 
mediastinum. 

The seriousness of traumatic hemome- 
diastinum is at present unknown. There 
are undoubtedly many unreported, as 
well as unrecognized, cases which have 
and, ob- 


viously, required no treatment. Probably, 


recovered without sequelae 
a number of other patients do not survive 
to reach medical treatment because of the 
severity of trauma.  Laforet! believes 
that the source of bleeding is most likely 
to be of venous origin in patients surviv- 
ing the immediate injury. In those few 


patients reported to date, observation 


alone is all that has been necessary. 
However, the progression of symptoms, 
such as distention of the neck veins, 
cyanosis, dyspnea, and shock otherwise 
unexplained, may require active measures 
In the 


presence of severe and progressive symp- 


to decompress the mediastinum. 


toms, there will be a recognizable ab- 
normal mediastinal shadow present even 
It has 
been suggested that in the presence of 


on the portable roentgenogram. 


significant cardiorespiratory symptoms 


decompression by needle aspiration or 


mediastinotomy may be required. In 
the case to be reported, this was accom- 
plished) by finger dissection into — the 
superior mediastinum through a tracheos 


tomy incisional wound. 


Report of Case 


\ 39-year-old Caucasian man was brought to the 
hospital on Aug. 10, 1955, following an automobile 
accident. At the time of admission no other his- 
tory was available. 

Physical examination on admission: ‘Temperature 
99.4, pulse rate 130, and blood pressure 100/60. 
The patient, who was well-developed and well- 
nourished, was lying in bed in acute distress. He 
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muttered complaints of pain in the chest, right 
hip, and right leg. The patient was uncooperative 
and disoriented, and there was an odor of alcohol 
on the breath. Examination of the head revealed 
a 2 cm. jagged laceration of the midforehead. 
There were midline lacerations of both upper and 
lower lips. Examination of the chest revealed 
marked sternal retraction, with very shallow, rapid 
respirations. There was a deformity in the region 
of the medial one-third of the right clavicle. 
Coarse rhonchi were present over both lung fields 
posteriorly. Auscultation of the heart revealed a 
regular rhythm with a pulse rate of 130; no mur- 
murs were noted. Examination of the abdomen 
revealed it to be soft and nontender; bowel sounds 
were present but somewhat decreased. A Thomas 
splint was present on the right leg. Neurologic 
examination revealed the state of consciousness to 
be markedly impaired; however, the patient could 
be aroused sufficiently to give his name, and he 
continued to complain of pain. Examination of 
the eyes revealed the pupils to be round, regular, 
and equal; they reacted to light and in accom- 
modation. Deep tendon reflexes were physiologi- 
cally active and equal bilaterally, except in the 
right lower extremity, which was not tested. No 
pathologic reflexes were present. The patient re- 
sponded to painful stimuli but was unable to co- 
operate in further sensory evaluation. The re- 
mainder of the physical examination was not 
remarkable. 

On arrival at the receiving office, an intravenous 
infusion of dextran was started immediately and 
the patient was subsequently transferred to the 
Shock Ward. 
roentgenograms were obtained. 


Shortly after adinission portable 
A displaced frac- 
ture of the medial one-third of the right clavicle 
was seen on the chest roentgenogram. There were 
also fractures of the right second and third ribs 
posteriorly without displacement. Two linear frac- 
ture lines of the right ilium extending into the 
acetabulum and a nondisplaced fracture of the in- 
ferior ramus of the right pubis were likewise pres- 
ent. Blood cell count on admission revealed a red 
blood cell count of 3,120,000; hemoglobin 9.3 gm. 
per 100 ce., and hematocrit reading 29. Admission 
urinalysis was amber, cloudy, acid; albumin 2+-; 
sugar 1+-, and there were many red blood cells 
on microscopic examination. It was noted that 
the patient was having increased respiratory dif- 
ficulty. An apparent mediastinal hematoma was 
seen on the available roentgenogram (Fig. 1), and 
it was believed that impending airway or cir- 
culatory compression was present. A tracheostomy 
was performed, at which time by blunt finger 
dissection into the superior mediastinum a de- 
compression was accomplished with evacuation 
of an estimated 200 to 300ce. of blood. After 
tracheostomy and intravenous infusions, the patient 
improved. The patient was typed and cross-matched 





Fig. 1. 
mission. Note the extreme widening of the su- 
perior mediastinal shadow bilaterally, particularly 
marked on the right. Also demonstrated are frac- 
tures of the second and third ribs posteriorly and 
the medial third of the right clavicle. 


Portable chest roentgenogram on ad- 


with blood, which was administered as soon as 
it became available. Lateral arm traction was ap- 
plied to the right arm for stabilization of the 
fracture of the right clavicle. Skin traction was 
applied to the right lower extremity for the pelvic 
fractures. Blood pressure and pulse stabilized and 
remained so throughout the remainder of the crit- 
ical period. The patient was observed closely for 
localizing neurologic signs but did not, at any 
time, develop changes. An EKG was. obtained 
which was compatible with early pericarditis and 
possible pericardial effusion manifested by an in- 
terference in T-waves and a tendency to low vol- 
tage. The tracheostomy tube was removed on the 
sixth hospital day, and the patient subsequently 
evidenced no respiratory embarrassment. Through- 
out the early period of hospitalization, the patient 
gradually improved but remained mentally con- 
fused for approximately seven days postinjury; 
at that time he became more alert. Follow-up 
portable chest roentgenograms revealed gradual 
clearing of the mediastinal shadow. Within 14 
days of hospitalization, there was no evidence of 
hematoma present (Fig. 2). The follow-up EKG 
obtained 12 days after admission revealed T-waves 
to be of good amplitude. The patient’s mental 
status has returned to normal. There is no longer 
any evidence of mediastinal pathology. The frac- 
tures are without 


healing complication except 
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Fig. 2.—Portable chest roentgenogram 14 days 
after admission. The superior mediastinal shadow 
now appears normal with a comparable technique. 
The ends of the fractured right clavicle are again 
seen not reduced. The fractured ribs are in good 
position and not well visualized. 


for the displacement of the right clavicle, which 
may, at some future date, require operative re- 
duction and fixation. 


Comment 

Zimmerman * reported a case of he- 
momediastinum following crush injury 
of the chest in which roentgenograms 
revealed fractures of the right scapula, 
left clavicle, and left first and second ribs 
near the vertebral border. Our patient 
sustained a similar injury, with fractures 
of the right clavicle, right second and 
third ribs posteriorly, but, in addition, 
fractures of the right pelvis. The indica- 
tions for a tracheostomy early in the 
treatment of this patient were (a) severe 
closed chest trauma coincident with 
moderate respiratory embarrassment and 
(b) the presence of an undetermined head 
injury associated with an uncooperative 
patient. The tracheostomy was _ per- 
formed at the bedside with use of local 
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anesthesia. At that time it was a simple 
matter to insert a finger into the superior 
mediastinum and to evacuate several 
hundred cubic centimeters of blood for 
decompression. Blind needle aspiration 
of a hematoma in this area by the inex- 
perienced may be hazardous. A formal 
mediastinotomy in a seriously injured pa- 
tient would seem to be an unnecessary 
risk except in the presence of uncon- 
trollable arterial bleeding. The presence 
of hemomediastinum with cardiorespira- 
tory symptoms may be a_ heretofore 
unreported indication for tracheostomy. 
Partial decompression of the superior 
mediastinum by finger dissection is not 
dificult and may on occasion be life- 
saving. Patients without symptoms do 
not require specific treatment. However, 
the pathology should be recognized. The 
hematoma will, in most instances, resorb 
in 14 to 21 days, as evidenced by serial 
chest roentgenograms. 


Summary 
The experience with one case of 
mediastinal hematoma secondary to 
closed chest injury has been presented. 
It is suggested that this type of trauma 
should be recognized more frequently 
than it has in the past. In many in- 
stances, early accurate diagnosis, sup- 
portive treatment, and watchful waiting 
are sufficient. When venous obstruction 
and respiratory distress are present or 
progressing, mediastinal decompression 
is necessary. This may be accomplished 
at the bedside by tracheostomy with 
blunt finger dissection into the superior 

mediastinum at that time. 
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the Male Nipple 
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A case of male breast cancer preceded 
by six years’ intermittent bleeding from 
the nipple was described in 1830 by Mercier 
and Stanski.* As in the succeeding reports 
and case studies, nipple discharge in this 
case was clearly caused by a lesion contained 
within the breast and not by ulceration due 
to invasion of the skin by the cancer. Vel- 
peau *® (1854), in his book, “Traité des 
maladies du sein et de la région mammaire,” 
discussed quite fully the significance of 
nipple discharge in women but failed to men- 
tion it in his chapters on breast lesions in 
men, remarking that his observations of 
male breast tumors for 30 years disclosed so 
little difference between them and _ lesions 
of the female breast that further discussion 
was superfluous. Axelrod,* writing exactly 
100 years later, like Velpeau, recorded a 
great difference of opinion as to the im- 
portance of nipple discharge but concluded 
more positively that the symptom indicated 
a pathologic lesion which required careful 
investigation. 

The earliest statement we have found 
which particularly emphasized nipple dis- 
charge in the male was in Williams’ brief 
study,} made nearly 60 years after Mercier 
and Stanski’s discussion, which reported 7 
cases of nipple discharge among 91 col- 
lected cases of male breast cancer. In four 
instances the discharge was sanguineous, in 
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* Cited by Schuchardt, B., references 39 and 40. 

+ References 48 and 49. 


two “puriform,” and in one serous. Kasi- 
mir ** considered nipple discharge in the 
male an early sign of cancer; Collignon ® 
agreed, but he believed that tumor was more 
frequently an early symptom. Speese * 
had noted nipple discharge associated with 
male breast lesions but considered it rather 
uncommon. Duquesne ® regarded bleeding 
nipple in the male as a sign of cancer, and 
Soter ** associated it especially with ade- 
noma, noting a marked difference of opinion 
as to its significance. 

While nipple discharge in the male had 
been noted and considered of some signifi- 
cance by several authors, nearly a century 
passed after its first observation before the 
first study specifically on the subject was 
published. This was a single case report, 
with a few brief comments, by Hayward,"® 
who pointed out the importance of histologic 
examination when this symptom appeared. 
Within a few years three other studies were 
published in Germany: first, Jeran’s *! 
Berlin thesis; then another short report by 
Martin,”* who believed that nipple discharge 
in the male—especially sanguineous dis- 
charge—was highly suggestive of carcinoma, 
and finally, Ammon’s £ thesis. 

Jeran 7! collected 16 cases from the litera- 
ture and from them drew the following 
conclusions: In his series, nipple discharge 
almost always indicate and underlying lesion 
and was commonest in the papillary forms 
of cystic disease and in carcinoma. The 
time relationship between the appearance 
of the discharge and that of the tumor 
varied; discharge might precede or follow 
discovery of the lesion. Bleeding could oc- 
cur without other evidence of pathology, 
especially in cases with very small papil- 


t+ Ammon?; Erdheim, S., cited by Schuchardt, 
B (References 39 and 40) and by Ammon.’ 
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lomas. Jeran warned that cessation of dis- 
charge did not necessarily signify cessation 
of growth or regression of the tumor. He 
stated that trauma could cause nipple dis- 
charge. In his collection of cases this symp- 
tom was most frequent in the fifth decade 
of life. 

Ammon? reported 1 case from her own 
hospital and collected 20 from the literature, 
many of them also included in Jeran’s 
thesis. She found that nipple discharge had 
been the symptom most frequently responsi- 
ble for the patient’s decision to seek medical 
advice. The discharge might be serous, 
milky, or sanguineous—in the latter in- 
stance, varying from pale-pink to deep- 
brown. In most of these cases the develop- 
ment of discharge was accompanied by a 
palpable tumor. The commonest lesion was 
cystadenoma, and Ammon_ believed _ that 
papillomas sometimes associated with this 
type of lesion might easily be the cause of 
the bleeding. The type of secretion she did 
not consider significant, since it might at 
first be serous, change to sanguineous, and 
later become serous again, or milky. The 
secretion might precede or follow observa- 
tion of the tumor by months or even years, 
and its cessation did not indicate a remission 
of the breast lesion. Though discharge did 
not appear to be as significant as the total 
clinical picture, it always suggested cystade- 
noma or carcinoma, and the presence of car- 
cinoma should always be suspected in the 
presence ot discharge. In Ammon’s series, 
bleeding occurred most commonly in the 
fifth and sixth decade of life. Ammon be- 
lieved that therapy should always be  sur- 
gical. 

Following these studies, comments on 
nipple discharge in the male remained brief 
and rather incidental. Cheatle and Cutler 4 
noted that 75% of male patients with 
papillomas also had nipple discharge, usually 
sanguineous. Gilbert?! found that 8% of 
his cases with male breast cancer had nipple 
discharge. Schmilowski *8 and Geschickter 1° 
agreed with Wainwright ** that nipple dis- 
charge was commoner and a more dangerous 
sign in men than in women, but Peck *4 
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considered it uncommon in men. Martin 
thought that the usual symptom of duct 
epithelioma in the male was bleeding nipple. 
Sachs,37 in a study of approximately 614 
collected cases of male breast cancer, re- 
ported that 14.6% had nipple discharge. 
Geschickter '® pointed out that minute 
papillomas occasionally occurred in the ducts 
in cases of gynecomastia, and that very 
rarely lesions have been reported which are 
capable of developing into carcinoma. More 
usually, small localized thickenings appear 
in gynecomastia, and these should be ex- 
cised and histologically examined. Payson 
and Rosh *? considered that, because of 
the relative absence of fat in the male 
breast, discharge and ulceration were more 
likely to occur in men than in women. 
Jaaskelainen 1 reported sanguineous dis- 
charge in 1 of 24 cases of male breast 
cancer, but none in the small series of 
benign lesions. However, 14 of his 119 
cases of gynecomastia had nonsanguineous 
discharge from the nipple. Haagensen’s 
review of the literature and study of his own 
cases of female nipple discharge disclosed 
that all types of discharge were associated 
with all types of breast lesions but also 
showed that bleeding nipple was most usu- 
ally associated with multiple gross or micro- 
scopic papillomas, Adair! also associated 
nipple discharge in women with papillomas. 
Huggins and Taylor '* reported nipple dis- 
charge as the initial sign in 1 of 75 cases 
of male breast cancer and noted its occur- 
rence in one other patient who had_ had 
gynecomastia for 25 years. 


Method of Present Study 

The files of the Memorial Hospital were 
searched for all cases of benign and malig- 
nant lesions of the male breast, admitted 
between 1930 and 1953, for which histologic 
diagnosis was available. Cases with nipple 
discharge, carefully distinguished from 
those with ulceration, were analyzed, includ- 
ing 18 with malignant and 12 with benign 
lesions. The total of 30 cases is the largest 
series as yet reported from a single clinic. 

A total of 167 references, chiefly journal 
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NIPPLE DISCHARGE IN THE MALE 


TABLE 1.—Nipple Discharge in the Male 





Type of | Memorial Collected 
Discharge | Hospital Cases 
No. | No. 
| Cases Discharge | Cases | Discharge 
Carcinoma | i | 18 | 24 
Benign lesions 577 | 12 | 18 
; aa = Bea al | — 
Total | 708 | 30 42 
Total with discharge 72 


articles, were searched for pertinent ma- 
terial. In the course of this review 42 cases 
of clearly described nipple discharge in 
the male with adequate diagnosis, usually 
histologic, were collected, including 24 cases 
with malignant and 18 with benign lesions. 
Since there were no studies on any single 
series of male breast lesions among these 
references, it seemed advisable to compare 
the analysis of cases recorded in the Me- 
morial Hospital series with that of the col- 
lected group rather than to analyze them 
as one series. Also the fact that the collected 
series covers a relatively long period of 
time, during which there have been changes 
that 


results might differ somewhat in the two 


in the weighting factors, suggested 


groups. 
Incidence 

Since the collected cases were not asso- 
ciated with any series of male breast lesions, 
they cannot be discussed from the point of 
view of incidence. The Memorial Hospital 
series included 577 patients with benign 
breast tumors, of whom 12 had nipple dis- 
charge, an incidence of 2.1%. Among 131 
male cases of carcinoma of the breast, 18, or 
13.7%, had nipple discharge. Thus nipple 
discharge occurred more than six times as 
frequently in the malignant as in the benign 
cases of male breast tumors. 


Age of Patients 


Malignant Lesions.—In the collected se- 


ries, the average age of the patients was 55.5 
The 


youngest patient was 44 and the oldest 70. 


years and the median age 56 years. 








Fourteen were between the ages of 50 and 
59. The average age of the patients in the 
Memorial Hospital series was 57.4 years, 
and the median age 60 years. The youngest 
was 38 and the oldest 75. 


Five were be- 
tween 50 and 59, five between 60 
69, and three in the 70’s. The difference 
in ages of the the 
series undoubtedly reflects the fact that 


and 


patients in two 
the life span has increased, so that in recent 
years many persons live long enough to have 
cancer whereas relatively few of the earlier 
date lived into the 60’s and 70’s. The Me- 
morial Hospital series can probably. there- 
fore be considered as more representative 
of the present trend. 

Benign Lesions.—The average age of the 
15 patients in the collected series whose age 
is given was 49.5 years, and the median 
age 50. The youngest male was 15 and the 
oldest 63. Only two of these patients were 
eight were younger 
In the Memorial Hospital 


between 50 and 59; 
and five older. 
series the average age of the nine patients 
whose age is recorded was 32.4 years, and 
the median age 33. The youngest was 14 
and the oldest 59, the latter the only patient 
in the series over 50 with a benign lesion. 
Thus the patients with benign tumors were 
in both series definitely younger than those 
with malignant tumors, and most strikingly 
The 


of the patients in the two series may be 


sO in our group. differences in age 


due to more prompt treatment in recent 


years. 
Duration of Symptoms 


Malignant Lesions.—Among the collected 


cases, one lesion is reported as of “several 
years’”’ duration and one as existing “since 
boyhood.” It seemed that results would be 
more nearly accurate if the figure 5 were 
arbitrarily given to the first, and 15 to the 
than if the 
liguring the duration of symptoms before 


second, cases were omitted. 


treatment in this way, the average time that 
they had been noted before the patient 
sought medical advice was 4.7 years, and 
the duration 2 The shortest 


mean years. 


period was 3 weeks, and the longest ap- 
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proximately 40 years. In the Memorial 
Hospital series, the average duration of 


symptoms before treatment was just under 


3 years, and the mean duration 11% 
months. The shortest period was 1 week, 
and the longest 23 years. Obviously, the 
early date of many of the collected cases 
was associated with longer duration of 
symptoms before treatment than was the 
more recent. 

Benign Lesions.—Adequate information 
as to the duration of symptoms before treat- 
ment was reported in 14 cases of the col- 
lected series. Among these the average 
duration of symptoms was 6.3 years and 
the median duration 1 year and 9 months. 
The shortest period was 6 weeks, and the 
longest 63 years. The latter was reported 
by a man aged 73 who had had enlarged 
breasts and discharge since the age of 10, 
but the discharge had stopped at 60. In the 
Memorial Hospital series, the average dura- 
tion of symptoms before coming for treat- 
ment of the nine cases for which the 
information was available was 2 years and 
24% months, and the median duration 7 
months. One patient came for medical at- 
tention 2 weeks after he noted the first 
symptom, and two did not come for 10 
years. VPatients with benign, as well as 
with malignant, lesions came for treatment 
more promptly in our series than in the 
collected group. In spite of greater varia- 
tion between the ages of individual patients 
with benign lesions, there is surprisingly 
little difference in the average and mean 
duration of symptoms in patients with 
malignant and benign tumors. 


Size of Tumor 


Malignant Lesions—The sizes of the 
malignant tumors in the older descriptions 
were expressed by comparison with hazel- 
nuts, walnuts, plums, oranges, one or two 
fists (two cases), and dove’s or chicken’s 
eggs. I¢xcept for those described in terms 
of fists, they seemed to occur within the 
range of tumor sizes reported in the Me- 
morial Hospital series; a larger size was, 
however, inferred. This was probably to 
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be expected in the light of the longer dura- 
tion of symptoms before treatment was 
instituted. The average size of tumors in the 
Memorial Hospital group was 2.9 cm., and 
the median size 2.5 cm. The largest meas- 
ured 6 cm., and the smallest 1 cm. The latter 
lesion could not be clinically demonstrated. 

Benign Lesions.—The sizes of the lesions 
were not consistently recorded in the col- 
lected series. Among the Memorial Hospital 
group, the average size of the tumor was 
1.6 cm., and the median size 1.3 cm. The 
smallest was 1 cm., and the largest 2.5 em- 
in general, definitely smaller than the 
malignant tumors. 


Type of Discharge 


Malignant Lesions—The type of dis- 
charge was described in 20 of the cases with 
malignant tumors in the collected series. 
It was reported as sanguineous in 15 cases 
(75% ), including 1 in which it was sanguin- 
eous and purulent. Discharge was serous 
in four cases (20%), and milky in one 
(5%). In the Memorial Hospital series, dis- 
charge was sanguineous in nine cases 
(50% ), serosanguineous in two (11.1%), 
serous changing to sanguineous in three 
(16.9%), and purulent and sanguineous in 
one case (5.5%). There was, therefore, 
blood in the nipple discharge at some time 
in 15 of 18 cases (82.2%). It seems very 
significant ihat the percentage of sanguin- 
eous discharge was exceedingly high in 
both series, actually 78.9% of the total 
group of 38 cases. 


Taste 2.—Types of Nipple Discharge 


Type of | Memorial Collected | 
discharge Hospital Cases Totals 
ae | St 
Cancer | Benign Cancer | Benign | 
| P = | 
| ) | 
San- | 
guineous| 1 3 | 4 | 5 | 33 
Serous $ 7 | 4 5 | 19 
| | 
Milky Po a 4 5 
Purulent | 1 | | 1 
Mixed 4 | 1 | 5 
| 


Totals Is | 12 | 20 13 | 63 
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Benign Lesions—The type of discharge 
was reported in 13 cases with benign tumors 
in the collected series. It was sanguineous 
or serosangineous in five cases (38.5%), 
serous in five cases (38.5%), and milky in 
three (23.1%). The 
group with benign tumors included seven 


Memorial Hospital 
cases (58.3%) with serous discharge, in- 
both 
Two 


cluding one case with serous and 


purulent discharge. patients had 
sanguineous discharge (16.6%), one had 
(8.3%), 


purulent 


serosanguineous 
(8.3%), 


(8.39%). Therefore, bloody discharge from 


one had milky 


and = one discharge 
the nipple appeared in only 25% of the pa- 
tients in this series. Though there was a 
higher proportion of cases with sanguineous 
discharge in the collected than in the Me- 
still 


clearly a smaller percentage of patients who 


morial series, there was 


Hospital 


had sanguineous discharge due to benign 
Of the 


total group of 25 cases, only 45.2% had 


tumor than to malignant lesions. 


sanguineous discharge at any time during 


the course of the disease. 


Initial Symptoms 


Malignant Lesions.—It was not always 
clear from the descriptions of the collected 
cases just which symptom was first noted. 
It is possible that no special effort was made 
to discover it, or that some of the patients 
with symptoms of long duration could not 
definitely state how long nipple discharge 
had existed or whether it had preceded or 
followed other early symptoms. In so far 
as can be judged, discharge from the nipple 
was the symptom first noted in six cases 
20.8% ). Dis- 


charge was an early, but not a single initial, 


(259%), and a lump in four 
symptom in 14 other cases. In these latter 
cases, other early symptoms associated with 
nipple discharge were lump in nine cases, 
nipple symptoms in three, overdeveloped 
breasts and lump in one, and swollen and 
painful breasts in one other. Thus, nipple 
discharge was either a first or an early 
symptom in all but five of the collected cases 
of malignant breast tumor, or in 79.2%. 


In the other five cases, the discharge seems 





to have appeared relatively late in the course 


of the disease. Tumors were reported as 
initial or early symptoms in a total of 14 
cases (58.7%). Thus, in cases with malig- 
nant lesions, discharge from the nipple oc- 
curred earlier in the collected series as a 
significant finding than tumor. It is of par- 
ticular interest that one patient (Gray and 
Wood) had no symptom other than the 
discharge, and that the histologic examina- 
tion of the lesion disclosed “carcinomatous 
papilloma, Grade 3.” 
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Fig. 1.—Patient 1, aged 38. For 21 
had a small lump in the left breast. This was fol- 





months he 


lowed in one week by clear discharge, which later 


became sanguineous. The patient is well without 


evidence of recurrence 16 years after radical 


mastectomy 








2.—Pathologic specimen from left breast o/ 


Fig. 2.- 


Patient 1. Diagnosis was intraductal and intracystic 
papillary cystadenoma; 2X12 em. 


In the Memorial Hospital series of 18 
cases, discharge was the initial symptom 
noted in 7 cases (38.8%), and an undoubt- 
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edly early symptom in 6 others (33.3% ). 


As a primary or early symptom, then, it 
occurred in a total of 13 cases (72.2%). 
In three cases early discharge was asso- 
ciated with slight or intermittent pain or 
discomfort; in four it was preceded by a 
lump. One patient apparently observed 
weight loss, swelling of the breast, and 
discharge at about the same time; and in 
another case, the lump and the discharge 
seem to have been discovered — simul- 
taneously. In two instances it was intermit- 
tent or recurrent, and in three serous 
discharge later became sanguinecous. One 
patient, who had two years previously ob- 
served discharge associated with pain, on 
admission had neither palpable tumor nor 
discharge, but his lesion was diagnosed his- 
tologically as infiltrating duct carcinoma 
with atypical papilloma. A lump was the 
single initial symptom in 9 cases (50%), 
and an early sign in a total of 11 cases 
(61.1%). 
noted as the initial symptom in one case, 


A “mark” on the nipple was 


and discomfort in another. 

Nipple discharge from the male breast 
was an outstanding early symptom in both 
series and occurred more frequently as such 
than tumor. In the total group of cases, 
discharge was associated with an impalpable 
malignant tumor in two instances. In both 
series, discharge occurred rather late in a 
comparatively small number of cases and 
Was intermittent or recurrent in a few in 
stances. Occasionally it changed in character 
from serous to sanguineous. 

Benign Lesions.—Discharge was noted as 
the single initial symptom in only 4 of the 
collected cases (22.2%) but was discovered 
at about the same time as other symptoms 
in 10 instances (55.5%). In the latter 
group, it was associated with tumor in six 
cases (33.3%), and with swelling of the 
breast in four others (22.29%). Thus, dis- 
charge was an initially noted or early symp- 
tom in 14 of the collected cases with 
benign lesions (72.2%) and appeared rela- 
tively late in the others. 

Pertinent information is available for 
nine of the cases with benign lesions from 
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the Memorial Hospital series. Of these, 
discharge was the first observed symptom 
in two instances and was noted early in 
association with enlargement of the breast 
in one case, and with a “nodule” in another. 
Altogether, discharge was an initial or early 
sign of a benign tumor in four cases 
(44.4% ). A lump was the first sign of the 
lesion in five cases, and pain in one. Thus, 
a lump was an early or initial sign in six 
cases (62.2%). It was concluded that in 
the Memorial Hospital group discharge 
from the nipple occurred less frequently 
as an early symptom in the cases with be- 
nign than in those with malignant tumors. 
The difference was relatively slight, how- 


ever, among the collected cases. 


Type of Lesion 


Malignant  Lesions.—In the 


collected 
series, 10 cases can be identified only as 
carcinoma without further detail as to the 
type. Seven were described as duct carci- 
noma, two as carcinomatous papillomas, and 
one each as cystadenoma and duct  papil- 
loma. I¢xcept that the more fully described 
cases were more predominantly affected by 
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Fig. 3.—Left breast of Patient 2, aged 64. One 
year before admission he noted a lump in the left 
breast, followed later by serosanguineous discharge 
The patient has remained well 14 vears and 8 
months after radical Mastectomy for comedo carci- 
noma with areas of infiltrating duct carcinoma; 
3 em. 
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NIPPLE DISCHARGE IN THE MALE 
lesions of the ducts, little can be concluded 
from study of this group. 

The tumors in the Memorial Hospital 
series are described as infiltrating duct 
carcinoma in four cases (33.3% ). One case 
each of the following lesions occurred: car- 
cinoma; noninfiltrating duct carcinoma with 
atypical papilloma; infiltrating duct car- 
cinoma with gelatinous and papillary forms ; 
intraductal-intracystic papillary adenocarci- 
noma; intracystic and papillary adenocarct- 
noma; comedo carcinoma with infiltrating 
duct carcinoma; intraductal papilloma with 
small-cell duct carcinoma ; intraductal infil- 
trating duct carcinoma with fat necrosis: 
papillary duct carcinoma with early in- 
vasion; intraductal papillary carcinoma; 
intraductal papillary adenocarcinoma ; carci- 
noma with papillary adenoma in cysts and 
solid carcinoma in ducts; papillary infiltrat- 
ing duct carcinoma; intraductal and focally 
infiltrating duct carcinoma, and intraductal 
papillary carcinoma. 

Although papillomatous carcinoma was 
described as the primary lesion in only five 
cases, papillomatous growths also occurred 
that 


discharge was at some time sanguineous in 


in five other cases. It is of interest 
all but 1 of the 10 cases with papillomatous 
lesions and in all but 2 of the 7 cases with 
infiltrating carcinoma, giving a definite pre- 
ponderant association of sanguineous dis 
charge with papillomas. This is consistent 


with observations made by some of the 


authors mentioned in the introduction to 


this article. But it is of particular interest 
in relation to Treves and Holleb’s finding 
of only 5 cases in which the primary malig- 
nant growth was papillomatous among 146 
cases of malignant breast lesions in_ the 
male as against 96 in which the primary 
lesion was described as infiltrating duct 
carcinoma. The evidence seems to indicate 
clearly that, though it is far from limited 
to these lesions, discharge from the male 
nipple was most frequently associated with 
papillomas, and that papillomas were es- 
pecially likely to be present if the discharge 
were sanguineous, 


Considering the pre- 


ponderance of malignant lesions in these 


series, sanguineous discharge was also 
strongly suggestive of malignant papillomas 
or of papillomas associated with malignant 
breast lesions. 

The 


from the collected group were described as 


Benign Lesions. benign — lesions 


papillary cystadenoma in six cases (33.3%) ; 





Fig. 4. 


lary carcinoma, 


Pathologic specimen of intraductal papil- 


low-grade, from left breast of 


Patient 3, aged 72. Early symptoms were discom- 
fort, serosanguineous discharge, and, later, a lump. 
He has remained well without evidence of recur- 


rence one year and one month after local excision. 
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Fig. 5.—Pathologic infil- 
trating duct carcinoma, from right breast of Patient 
4, aged 46. 


sanguineous discharge and slight tenderness lateral 


specimen, papillary 


One week before admission he noted 


to the nipple. He has remained well without evi- 
dence of recurrence six and one-half years after 
radical mastectomy. 
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as papillary duct tumor in four cases 
(22.2%); as hyper- 
plasia” with chronic mastitis in one case 


“‘fibroadenomatous 


(5.5%), and as a benign lesion, possibly 
with early malignant changes, in one case 
(5.5%). 

In the Memorial Hospital series, diag- 
noses were duct papilloma in four cases 
(44.4%); gynecomastia in four 
(44.4% ), and mastitis of puberty in one case 
(11.1%). All instances of bloody discharge 


Cases 


were associated with papillomas, and only 
one such case had serous discharge. Among 
the total of 27 benign cases in the two series, 
14 cases (51.8%) had papillary lesions, 
which were more frequent than any other 
singie type of lesion and were also more 
frequently associated with bleeding than 
any other tumor. 


Treatment 

Several patients with low-grade, circum- 
scribed malignant lesions of the breast were 
managed by local excision or simple mastec- 
tomy. This unorthodox procedure for the 
treatment of breast cancer seemed justified 
in these cases, but it is not to be generally 
recommended, nor should it be considered 
as our usual method of therapy. [our pa- 
tients in this series were operated upon 
in this manner, and one also had an axillary 
dissection. The diagnosis in one of these 
cases was intraductal papilloma with car- 
cinoma in two adjacent ducts; the patient 
is alive and well after 7 years, and there 
have been no recurrences during periods of 
from 1 to 16 years after operation in any 
member of the group. Seven of the benign 
lesions were excised locally, and one case 
each of mastitis of puberty and of gyne- 
comastia were treated with testosterone. 
One patient with a benign papillary lesion 
evidenced some thickening under the scar 
a month after operation, but approximately 
two years later his condition was reported 
as good. Results were satisfactory in all 
other cases for periods ranging from 5 
months to 15 years of observation. 

The standard radical mastectomy was 
performed when the malignant lesion was 
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of higher grade or was infiltrating. Thirteen 
patients were treated in this manner, and 
two of these also received postoperative 
radiation therapy. One patient had had a 
radical mastectomy elsewhere two months 
before he was admitted to the Memorial 
Hospital because of a recurrence. He was 
given x-ray therapy and estrogenic treat- 
ment only and lived four years and two 
months after treatment. 


Prognosis 

Of the 17 operable malignant cases in the 
Memorial Hospital group, 1 was lost to 
follow-up after 13 months, and 2 died of 
unrelated causes. One developed a metas- 
tasis to the sternum four years after radical 
mastectomy, which was progressing when 
the patient was last seen, six years two 
months after operation. Another developed 
generalized metastases one year after radical 
mastectomy. He was given x-ray therapy 
and was still living four years after opera- 
tion. Eight operable patients lived four 
years or longer after mastectomy, but two 
of them had recurrences. Seven lived six 
years or more, but one had a recurrence. 
Treves and Holleb reported that 46% of 
the operable male breast cancer patients 
survived five years or more. Those with 
nipple discharge had a slightly poorer rec- 
ord, 41.2% survival. However, all of those 
who survived five years or more had sur- 
vived six years, and the series is rather 
small to be conclusive. It seems probable 
that there is little difference in prognosis 
whether or not a male patient with a malig- 
nant breast lesion has discharge from the 
nipple. There were no recurrences and no 
later cases of carcinoma among the patients 
with benign lesions of the breast. 


Summary and Conclusions 

A total of 30 cases of nipple discharge in 
the male observed at the Memorial Hospital 
and 42 collected from the literature have 
been analyzed, with special reference to the 
significance of nipple discharge as a symp- 
tom of carcinoma. 

Nipple discharge occurred in 13.7% of 
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NIPPLE DISCHARGE IN THE MALE 
the total group of male patients with malig- 
nant lesions from the Memorial Hospital, 
and in 2.1% of those with benign lesions. 

The average age of the patients in the 
collected series was 56 years, and of the 
Memorial Hospital series was 57.4 years. 
This is a little older than the average age of 
male breast cancer patients at the Memorial 
Hospital but within the general range fre- 
quently reported. 

The duration of symptoms before treat- 
ment was considerably longer in the col- 
lected series than in the Memorial Hospital 
group, a fact which can probably be ex- 
plained by the relatively early date of many 
cases in the collected series. The average 
duration of symptoms before the patient 
sought treatment at the Memorial Hospital 
was 26.9 months, and the median duration 
12 months, as compared with a_ median 
the total 


breast cancer series in the same hospital. 


duration of 9 months for male 
The average duration of symptoms in cases 
with benign lesions was almost the same as 
that in cases with malignant tumors, but 
the mean duration was considerably shorter, 
seven months. There was also a much 
greater variation between the duration of 
symptoms before treatment of individual 
patients who had benign lesions. 

The size of the malignant tumors was 
somewhat smaller in the Memorial Hospital 


cases than in those collected from the litera- 


ture, which is consistent with the shorter 
duration of symptoms in our series. The 
average size of the tumors in the Memorial 


Hospital series was 2.9 em., and the median 
size 2.5 cm., and compared with a median 


size of 3 cm. in the total Memorial Hospital 


male breast cancer group. The difference 
may reflect the presence of papillomas, 
which are frequently small, among the cases 


The 


median sizes of benign lesions were con- 


with nipple discharge. average and 
siderably smaller, 1.6 em. and 1.3 em. 
The type of discharge was sanguineous or 
serosanguineous in 75% of the collected 
of the’ Memorial Hos- 
pital cases that had malignant lesions. The 


cases and in 82.2% 


discharge, on the other hand, was predom- 





inantly, but not exclusively, nonsanguin- 


eous in cases with benign tumors. 

Discharge was an initial or an early 
symptom associated with other early symp- 
toms in 79.2% of the collected cases, and 
in 77.7% of the Memorial Hospital series. 
It was a notably more frequent early ob- 
servation than tumor, which was second in 
frequency as an early finding. Discharge 
was a somewhat less common early or ini- 
tial symptom in the benign tumor groups. 

As was expected, there was a_ notable 
predominance of duct lesions and papillomas 
among patients with nipple discharge. The 
frequency of papillomas is in striking con- 
trast to their rarity in the total Memorial 
Hospital male breast cancer series. Papil- 
lomas are very closely associated with 
sanguineous discharge *in cases with both 
benign and malignant lesions of the breast. 

The prognosis of patients with bleeding 
nipple associated with malignant lesions 
seems slightly poorer than in the total male 
breast cancer group. However, because of 
the small size of the series, it may not be 
significantly so. 

Nipple discharge in the male, especially 
if it is sanguineous, is to a striking extent 
associated with malignant tumors of the 
breast, though it also occurs in patients 
While there are sta- 


between 


with benign lesions. 
tistical differences symptoms of 
benign and malignant lesions, there are no 
certain clinical criteria by which to dis- 
tinguish one type of lesion from the other. 
It is strongly recommended that nipple dis- 
charge in the male be considered a symptom 
suggestive of cancer until it is proved other- 
wise. 
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esenteric a 7 som 


G. S. M. WILSON, F.R.C.S. (Edin.), F.R.C.S. 
(Eng.), Welland, Ont., Canada 

and 

J. BLOCK, F.R.C.S. (Eng.), Johannesburg, 
South Africa 


The first case of mesenteric vascular oc- 
clusion was recorded just over a century 
ago. The condition has always been re- 
garded as rare, and frequently single cases 
only are reported. Discussion of the condi- 
tion, therefore, has usually been based on 
limited personal experience and an analysis 
of a series of cases culled from the ex- 
perience of various surgeons and_ patholo 
gists. We believe that these cases are by 
no means uncommon and base our observa- 
tions on a series of 32 cases of mesenteric 
vascular occlusion occurring in this hospital 
during the stay of either one or both of us, 
i.e., the period January, 1948, to June, 1951. 
This includes all cases treated surgically 
and others proved at necropsy in patients 
treated in the hospital for nonsurgical con- 
Of the 32 cases reported, 14 oc- 
curred in patients under treatment in_ the 


ditions. 


medical wards for some other condition and 
not seen at any time by a member of the 
surgical staff. The remaining 18 cases were 
either treated in the surgical wards, or else 
seen at some stage by a member of the 
surgical staff in consultation. Fourteen were 
seen by one or the other of us and four by 
our surgical colleagues (Table 5). It is our 
aim to draw particular attention to certain 
pathological features little emphasized in the 
past and to consider the treatment in the 
light of new discoveries and methods of re- 
cent years. We have also extensively re- 
viewed the literature on the subject and 
have attempted a comprehensive review of 
publications from 1935 to 1951. 

Submitted for publication July 2, 1955. 

Late Senior Surgical Registrar (Dr. Wilson) ; 
Late Surgical Registrar (Dr. Block), Crumpsall 
Hospital, Manchester. 
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Incidence 


We have found the incidence to be 1 in 
every 1150 hospital admissions (0.087%), 
or, if the surgical cases are considered alone, 
1 in every 410 general surgical admissions 
(0.24% ) genito- 
urinary, gynecological cases). These figures 


(excluding orthopedic, 
show an incidence far higher than any pre- 


viously reported - 


Maingot gives the 


incidence as about 0.10% of all surgical 
Ieberhard !*7 as 
0.04%. The age and sex distribution of 


admissions, Warren and 


the 32 cases is shown in Table 1. 


TaBLe 1.—Age and See Distribution of Thirty-Two 
Cases of Mesenteric Vascular Occlusion 


Age Periods 


30-39 40-49 50-59 60-69 70-79 80-89 Total 


Males ‘ l 1 4 5 2 13 

Females 3 3 9 2 2 19 

Total 1 1 7 14 4 2 32 
Classification 


Mesenteric vascular occlusion may be 
classified according to the primary event as 
follows: 
1. Arterial 
(a) Embolic 
(b) Thrombotic 
2. Venous 
3. Combined arterial and venous occlusions 
The relative incidence in our series is 
shown in Tables 2 and 3. Of the 20 cases 
of arterial occlusion, Cases 1, 7, and 8 were 
judged to be arterial occlusions on clinical 


TABLE 2.—Analysis of Thirty-T'wo Cases of 
Mesenteric Vascular Occlusion 


Arterial—embolic . 14 
thrombotic 3 20 62% 
undetermined 3 
Venous... a . 5 16% 
Combined arterial & venous. 1 3% 
Undetermined _____- : 6 19% 
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MESENTERIC VASCULAR OCCLUSION 


grounds and the associated findings at 


necropsy. The remaining 17 cases were 
proved arterial occlusions. 

It is recognized that primary arterial oc- 
clusion may result in secondary venous 
thrombosis and vice versa, but we suggest 
that this is an uncommon occurrence, as 
we have been unable to demonstrate it in 
any of our cases. Donaldson and Stout *° 
have shown experimentally that after liga- 
tion of the mesenteric veins the arterial 


system usually remains patent. 


TABLE 3.—Site of Arterial Occlusion 


Sup. mesenteric art. above ileoeoli¢ braneh (m) 15 
Sup. mesenteric art. below ileocolic branch (p) 2 
Inf. mesenteric art. ; 1 ; 
Undetermined (?) 3 
Total 21 


N.B.—Although there were only 20 cases of arterial occlusion, 
in Case 17 both the superior and inferior arteries were 
occluded on separate occasions. 


Pathogenesis 


Most of the pub- 
lished series indicate that embolism is com- 


1. Arterial Occlusion. 


moner than thrombosis as a cause of 
mesenteric arterial obstruction. Thus Trot- 
ter 8 states that 67% of the cases reviewed 
by him were embolic, and Cokkinis 7° 89% 
of his series. However, Johnson and Bag- 


genstoss * 


put the figure as low as 31%. 
At necropsy it may be difficult to decide 
with certainty whether the arterial occlusion 
is primarily embolic or thrombotic in origin, 
and many authors have not attempted to 
differentiate these. In trying to distinguish 
them in our series, we have noted several 
features in favor of a probable embolic 
origin—the of intracardiac 
thrombi, evidence of embolic phenomena 


presence 


elsewhere, preexisting cardiac disease such 
as auricular fibrillation or myocardial in- 
farction, and the absence of atheromatous 
changes in the mesenteric vessels. Thus of 
the 20 cases of arterial occlusion we consider 
that 14 (70%) were probably of embolic 
origin, 


* References 61 and 62. 





(a) Embolic Occlusion: The emboli in 


our series appear to have always originated 
in the heart and been associated with pri- 
mary cardiac such as auricular 
fibrillation with or without mitral stenosis, 
with 


disease, 


or previous myocardial infarction 


mural thrombus formation. In Case 2, in 


which bacterial endocarditis was demon- 
strated, it is probable that the embolus was 
a detached portion of the auricular throm- 
bus. 

Athero- 


sclerosis is the usual predisposing cause, 


(b) Thrombotic Occlusion: 
but one of our cases was associated with 
thromboangiitis (Case 17). 
Secondary thrombosis may follow the im- 


obliterans 


paction of an embolus.*° Other rare cases 
of arterial occlusion include thrombosis in 


a saccular aneurysm of the aorta,'* ab- 
’ periarteritis nodosa,®* 


119 


dominal apoplexy,“ 
dissecting aneurysms of the aorta,’’® and 
operative trauma. 

2. Venous Occlusion._—The small propor- 
tion of cases in this series due to venous 
thrombosis is not in accord with most pre- 
vious reports. Trotter in his monograph on 
360 cases found the incidence to be 41%, 
Larson ®* 44%, Whittaker and Pember- 
ton ™° 45%, Moore,®! and Laufman and 
Scheinberg * McClenahan 
and lisher ** record a figure of about 20%, 


as high as 75%. 


however, and this agrees with our findings. 
In the past the majority of these venous 
cases have been ascribed to sepsis, such as 
ulcerative colitis, and 
It is probable that 


acute appendicitis, 
inflamed hemorrhoids. 
the increasing use of antibiotics in these 
conditions is a reason for the changed inci- 
dence. Three cases in this series were as- 
sociated with cirrhosis of the liver. 

3. Combined Arterial and Venous Oc- 
clusion.—We have only had one example in 
which simultaneous occlusion of the arteries 
and veins occurred—in this instance due to 
a peritoneal band (Case 32). There ap- 
peared to be marked spasm of the artery in 
this case, and no doubt the arterial occlusion 
was mainly responsible for the pathological 
effects. Other conditions in which arteries 
and veins may be occluded together include 
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strangulated hernia, intussusception, and 


volvulus. In these cases the lumen of the 
bowel is also obstructed, and they therefore 
represent a different clinical category and 
are not discussed here. However, after the 
relief of such conditions a mesenteric 
thrombosis initiated by them may progress. 
Mesenteric vascular occlusion has also 
been described in certain blood disorders, 
e.g., leukemia and polycythaemia vera, as- 
sociated with various lesions of the liver 
other than cirrhosis, due to the pressure of 
tumors, and following abdominal operations 
including splenectomy. (The increased plate- 
let count following splenectomy is a factor 
favoring intravascular thrombosis.) It has 
also been described following lumbar sym- 
pathectomy *? and paravertebral block.® 


Pathology 


Arterial Occlusion.—The primary changes 
following arterial occlusion constitute the 
picture of hemorrhagic mesenteric infare- 
tion, which has been fully described else- 
where. The bowel is dilated, of a purple, 
dark blue or black color, and the peritoneal 
surface has lost its luster. The wall is 
heavily infiltrated with blood, and there is 
extravasation of blood into the lumen and 
the peritoneal cavity. The demarcation from 
normal may be sharp or poorly defined. The 
mesentery is also hemorrhagic and pulseless, 
and the thrombosed vessels may be palpable 
in it. In milder cases with adequate col- 
lateral circulation there may be patchy or 
diffuse edema, congestion, and localized in- 
tramural hemorrhage, usually submucous 
but occasionally subserous.7* It has been 
proved that the mucous membrane is the 
first part of the intestine to be affected by 
Niederstein 1! 
has shown this in animals, and the point is 


the deficient blood supply. 


also clearly demonstrated in Case 23 of our 
series, where the mucosa was completely 
necrotic although the major part of the 
muscle was still viable. Also in three cases 
blood was present in the stool before opera- 
tion, yet the bowel presented no external 
features of necrosis (Cases 8, 11, and 15). 

The secondary changes and clinical fea- 
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tures in infarction of any organ are the 
result of inherent 
In the case of the bowel these 


certain properties of 
that organ. 
properties are the following: 

(a) Peristalsis. Irritation leads to diar- 
rhea, and paralysis to intestinal obstruction. 
In some mild cases intestinal obstruction 
may be the only effect produced. 

(b) The infective nature of its contents. 
This may be partly responsible for the ne- 
crosis and gangrene of the bowel wall, and 
is the cause of the generalized peritonitis 
and toxemia which follow. 

(c) The ability to dilate and its close 
relation to the large potential space of the 
peritoneal cavity. As a result there is an 
opportunity for the massive tranysudation of 
fluid and blood with resulting shock. As in 
ischemia in other organs, an essential sec- 
ondary pathological change in those cases 
that recover is the development of a col- 
lateral circulation. 

lollowing occlusion of a mesenteric ar- 
tery the length of the bowel affected and 
the degree of the pathological changes de- 
pend on the efficiency of the collateral cir- 
culation, and this in turn depends on the 
following factors: (1) the site of the oc- 
(3) ar- 
terial spasm; (4) the rate of occlusion; 


clusion; (2) secondary thrombosis ; 


(5) the completeness or otherwise of the 
occlusion; (6) the time that has elapsed 
since the occlusion; (7) the general condi- 
tion of the patient. 

The collateral circulation takes — place 
through the arcuate system of vessels and 
the intramural vascular channels. Experi- 
mentally it has been shown that the latter 
can be effective only over a relatively short 
length of bowel (about 5 em.), and_ its 
efficiency is impaired by any distention of 
the bowel. If the collateral circulation 
proves adequate, gangrene will not develop, 
and the patient will recover without opera- 
tion. Many such cases have been described.t 

1. The Site of the Occlusion: Litten has 
called the artery a 
“functional end artery.” The volume of tis- 


superior mesenteric 


eferences 64, 91, and 115. 
eferences 57, 64, 65, 91, 115, 120, ete. 
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sue which it supplies is usually too large to 
be effectively maintained through collateral 
channels. The inferior mesenteric artery, 
however, has a much better anastomosis and 
therefore its occlusion is less likely to lead 
to infarction. Infarction of the intestine 
occurs more commonly in cases with an ob- 
struction high up in the main stem of the 
superior mesenteric artery, and in cases 
where several adjacent vasa recta are af- 
fected (either primarily or following oc- 
clusion higher up), provided these supply 
at least 3-5 cm. of bowel.§ As Johnson 
and Baggenstoss || have shown, the collateral 
circulation is more effective where a branch 
of the artery is occluded lower down- 
through the intermediate arcades from ad- 
jacent vessels. In Table 5 the sites of ob- 
struction and the extent of infarction in our 
series are given. It is to be noted that in 15 
of the 20 cases of arterial occlusion, the 
main trunk of the superior mesenteric ar- 
tery was involved. (In Case 8 a main vessel 
occlusion is assumed from the extent of the 
infarction.) The length of intestine affected 
was correspondingly large. In 75% of our 
cases more than half the small bowel was in- 
volved. This contrasts sharply with other 
published series in which the devitalized 
areas were mainly localized and easily re- 
sectable. By comparison with the superior 
mesenteric, the inferior mesenteric artery 
is but seldom occluded (Case 17). 

2. Secondary Thrombosis: Secondary 
thrombosis produces its effect by occlusion 
of the collateral channels. It may be re- 
sponsible for the development of infarction 
in some cases where the intestine initially 
appears viable and for the extension of the 
infarction in some instances after the 
original infarcted area has been excised. 

3. Arterial Spasm: The factor of asso- 
ciated spasm in sudden occlusion of the 
artery may play an important part as it does 
in similar conditions in the extremities. The 
spasm may affect the occluded artery itself 
as well as its branches and collaterals and 
will aggravate the anoxia of the tissues and 

§ References 61, 62, 100. 

|| References 61 and 62. 


limit their potentiality for recovery.*® This 
appears to have occurred in Case 32 of the 


present series. A case reported by Cave is 
also of interest in this connection.’® 
4. Rate of the Occlusion: Gradual oc- 
clusion of the vessel may allow the anasto- 
motic channels sufficient time to develop and 
to provide an efficient collateral circulation. 
Several cases have been reported in the past 
where the superior mesenteric artery was 
found at necropsy to be completely oc- 
cluded and fibrosed, yet the intestine showed 
no abnormality.f/ Gradual occlusion would 
appear to be the explanation in these cases. 
Laufman‘® has produced this effect in 
animals. However, it should be pointed out 
that there have undoubtedly been rare cases 
in which the occlusion was sudden and yet 
the collateral circulation proved adequate 
to prevent gangrene.™ 

5. Completeness of the Occlusion: Incom- 
plete organic occlusion will not cause in- 
farction unless it is aggravated by spasm or 
failure of the circulation takes place from 
general causes. A group of cases has been 
described in which the symptoms are said 
to be due to chronic, i.e., incomplete, ar- 
terial occlusion.# Various names _ have 
been applied to this clinical syndrome 
Orthner’s disease, dyspragia intermittens 
arteriosclerotica intestinalis, abdominal an- 
gina, ete. If complete occlusion suddenly 
supervenes, the picture of acute mesenteric 
occlusion will of course follow. 

6. Time Since the Occlusion: The in- 
fluence of the time factor on the appearance 
of the intestine will be discussed later. 

7. General Condition of the Patient: 
Several authors have commented on_ this 
factor in the past.* It is chiefly of impor- 
tance in cases of incomplete or gradual vas- 
cular occlusion. In these cases while the 
patient’s general health remains good the 
blood pressure is sufficient to maintain an 
adequate circulation despite the occlusion. 
When for some reason the general condition 
deteriorates, as in myocardial failure, for 

{ References 18, 133, 135, 138, 139. 

# References 37 and 129. 


* References 67 and 91. 





example, the intestinal circulation becomes 
inadequate and infarction results. 

The appearance of hemorrhagic infarc- 
tion is so emphasized in all works on the 
subject that most surgeons regard it as the 
only pathological evidence of acute mesen- 
teric vascular occlusion that they are likely 
to meet. Nevertheless, the condition may 
present in two other ways. 

A few authors have described a type of 
so-called “anemic infarction.” (It should 
be noted that to describe an infarct as ane- 
mic is a contradiction in terms.) The first 
was recorded by Sprengel ?°° in 1902. He 
describes the affected bowel loops as blue 
or dark gray in color with a yellowish tinge, 
thin walls, and a network of vessels on the 
surface which gradually disappears with 
the onset of gangrene. Trotter '* gives the 
following description: 

The wall of the intestine at the site of an 
anaemic infarct is white or yellowish grey in 
colour, and is entirely devoid of blood. At one 
or both ends of the infarcted segment there may 
be a demarcation zone of hyperaemia separating 
it from healthy intestine, as in the case of anaemic 
infarcts in other parts of the body. The wall of 
the affected coil is generally very thin though in 
some cases thicker than normal. There is nothing 
characteristic about the contents of the affected 
segment except the absence of blood. Blood may 
be present if the lesion is associated with much 
engorgement of the afferent and efferent coils. 

Cokkinis points out that in most of the 
reported cases the gangrene is limited to a 
few inches of the intestine. 

Irom experimental work on the subject 
it appears that “anemic infarction” occurs 
if the arterial supply of the bowel is com- 
pletely cut off. If blood is able to enter 
through any collateral channels, however, 
hemorrhagic infraction will occur.t Orig- 
inally it was thought that the hemorrhagic 
character of the infarct was due to regurgi- 
tation of blood from the veins, but Welch 
and Mall™** have proved conclusively that 
the blood must enter via the arteries. 
Leriche, lontaine, and Kunlin,”* quoting 
Laennec, state: 

The red infarct is the only genuine one, rep- 
resenting an ischaemic lesion complicated by an 

+ References 76 and 87. 
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interstitial haemorrhage. In contrast there are the 
simple ischaemic lesions which lead to gangrene 
without infarction and are falsely called infarcts. 
This in keeping with the derivation of the 
word “infarction.” ‘“Anemic infarction” is 
rare, and we have had no cases in our 
series, 

We wish to draw attention to a further 
manifestation of occlusion of the superior 
mesenteric artery observed at operation in 
certain of our cases. These changes were 
only fully appreciated in the third case 
(Case 15) in which they occurred. The 
bowel was pale, with a bluish tinge in parts, 
and contracting vigorously. Blood in the 
lumen was visible through the wall of the 
intestine, and there was little if any peri- 
itself 


showed no edema or hemorrhages, but on 


toneal exudate. The mesentery 
careful examination it was noted that the 
arteries supplying the affected bowel were 
not pulsating. This was well seen in the 
vasa recta adjacent to the bowel wall, and 
a sudden transition to normally pulsating 
vessels was noted at either end of the af- 
fected segment. In Case 11 a correct diag- 
nosis of mesenteric embolism was made but 
rejected at operation because the bowel 
looked “normal.” This was because it was 
contracting actively and the mesenteric ves- 
sels were not examined closely enough in 
the absence of signs of hemorrhagic infare- 
tion. In retrospect, after necropsy had con- 
firmed the diagnosis, one recalled that the 
intestine had looked pale at the time. This 
example, together with Case 8 (not seen by 
us), may therefore be classified with Case 
15 as demonstrating similar pathological 
features. We consider that it was only be- 
cause of our previous unfortunate ex- 
perience that the third case was accurately 
assessed at operation, 

It is interesting to compare this picture 
with the findings in the experimental animal 
following arterial occlusion. In 1875 Lit- 
ten * described the changes following liga- 
tion of the superior mesenteric artery in 
dogs. 
in full: 


The moment the ligature was tightened the cir- 


His observations are worth quoting 
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culation in the region immediately stopped, and 
every trace of pulsation ceased. The loops of the 
bowel became bluish white, rippled and strongly 
contracted. The arteries collapsed and the veins 
were therefore more prominent. The anaemia of 
the bowel continually increased, it contracted and 
became rigid. This contraction which became 
stronger and stronger at first, then gradually 
relaxed and in the later stages the loops were usu- 
ally greatly dilated .... The first signs of haem- 
orrhage into the mesentery developed after 10- 
12 hours. Gradually the well-known features of 
haemorrhagic infarction supervened—the colour 
of the affected bowel became a dark blackish red, 
its wall swollen and infiltrated with blood stained 
fluid, the mucosa became necrotic and the peritoneal 
surface lost its lustre. The mesentery developed 
haemorrhages and the mesenteric glands and 
Peyer’s patches became swollen and haemorrhagic. 
There was extravasation of blood-stained fluid 
into the peritoneal cavity and finally complete 
necrosis of the bowel occurred with purulent 
peritonitis, 

Welch and Mall !* made very similar 
observations in their experiments. The 
early signs noted by Litten in his experi- 
mental work are therefore the same as those 
we have observed in some of our cases. We 
feel that the picture should not be classed 
as an “anemic infarction,” but as an early 
manifestation of the arterial occlusion. The 
subsequent development of hemorrhagic in- 
farction or anemic gangrene will depend on 
the patency and efficiency of the collateral 
circulation. An excellent description of a 
similar case is given by Klass,"* and there 
have been several comparable cases de- 
scribed.f In many the diagnosis was missed 
at operation but subsequently confirmed at 
necropsy. In the past the explanation given 
for these missed cases was the failure, due 
to general causes, of the collateral circula- 
tion which was initially adequate."? 

The recognition of the condition depends 
primarily on the anemic pallor and con- 
tracted state of the intestine, and the absence 
of pulsation in the mesenteric arteries. 
Necropsy will not these 
changes, and this probably accounts for 
those reports in which terminal arterial oc- 
clusion was 


demonstrate 


found but -no_ pathological 


changes were demonstrated in the intestine. 


} References 33, 37, 57, 89 


, 107, 116, 118. 


In the past it has usually been stated that 
death occurred before any changes could 
occur.§ So far we have been unable to as- 
certain the duration of this early stage with 
pallor and increased contractility in man, 
or whether it occurs in all cases of arterial 
occlusion. It is probable that the duration 
is variable—our three cases (Cases 8, 11, 
and 15) were operated on 10, 20, and 7 
hours respectively after the onset of symp- 
toms. On the other hand, operation after 
similar short periods has already shown 
definite gangrene of the bowel, e.g., Case 17 
operation 16 hours after the onset. 

The importance of this pathological state 
is manifold: 

(a) The strong contraction of the bowel 
isolates it from the neighboring circulation, 
aggravates its anemic state, promotes secon- 
dary thrombosis due to blood stasis, and so 
accelerates infarction and necrosis (Boyd ™ 
and Moore ®'). 

(b) Unless one is aware of this stage, it 
is liable to be missed at operation. This 
might be termed the “danger of making the 
correct diagnosis too early,” i.e., before the 
development of the far more easily recog- 
nizable features of hemorrhagic infarction. 

(c) The management of the case in such 
a stage presents great problems. Despite 
the fact that the intestine seems viable, in- 
farction is almost inevitable, and indeed it 
is probable that the mucous membrane is 
already necrotic at this stage, as the stools 
were blood-stained in these cases before 
operation. We consider that the bowel is 
nonviable and that the best guide to the 
demarcation between it and the healthy 
bowel is the presence of pulsation in the 


9 


vasa recta. MeClenahan and Fisher * also 
record examples where hemorrhagic infare- 
tion is beginning to supervene, and where 
the surgeon may resect the obviously gan- 
grenous bowel, yet leave bowel which has 
not yet relaxed and which will subsequently 
become gangrenous. (They do not appear to 
have actually observed the pale contracted 
stage but rather to have inferred it from 
the experimental work. ) 


~§ References 61, 62, 68. 











(d) It is unlikely that this stage is de- 
termined by an initial incomplete arterial 
In two of the cases which we 
(Cases 11 and 15) the 
superior mesenteric artery was found to be 


occlusion. 
have recorded 


completely occluded at necropsy. The ex- 
perimental work of Litten confirms this. 

(e) From our series and the “missed” 
cases in the literature it is evident that this 
picture is likely to be met more often than 
anemic infarction. 

l’enous Occlusion.—The comparatively 
infrequent occurrence of venous occlusion 
as compared with arterial occlusion in our 
series has already been commented upon. 
Venous occlusion is always thrombotic. The 
pathological changes are those of hemor- 
rhagic infarction already described. Neither 
the stage of pallor and anemic spasm of 
the bowel, nor anemic infarction occur. The 
impression one gains from the literature is 
that more cases of spontaneous recovery 
from infarction have occurred in cases of 
venous occlusion than in arterial occlusion. 
This may be due to the greater potentiality 
of the venous system for developing a col- 
lateral circulation. A considerable number 
of cases have been reported of venous oc- 
clusion without infarction.|| As a rule in- 
faretion in cases of venous thrombosis fol- 
lows only when the peripheral arcades and 
vasa recta are occluded.§ 

Combined Arterial and Venous Ocelu- 
sion.— These cases are rare. We have had 
only one case (Case 32), and in that the 


picture of hemorrhagic infarction occurred. 


Associated Pathology 

The following associated pathological 
conditions that may be found require com- 
ment: 

(a) Cardiac Disease.—This may provide 
a source for an embolus. Myocardial fail- 
ure in the presence of a partial occlusion of 
the mesenteric vessels may precipitate in- 
faretion. Of our 20 cases of arterial oc- 
clusion 12 had auricular fibrillation. Six 
of these had mitral stenosis and one had a 

|| References 61, 62, 72. 

{| References 61, 62, 68, 116. 
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myocardial infarct. Of the remaining eight, 
three had myocardial infarcts. 

(b) Pulmonary Infarction—This was 
present in three of our cases (Cases 1, 7, 
13). It may be a sign of a generalized tend- 
ency to thrombosis. 

(c) Multiple Emboli.—These are not un- 


common. Seven of the fourteen cases of 
embolic mesenteric arterial occlusion in this 


series had renal infarcts. 


Infarction in the Absence of 
Vascular Occlusion 

During the past 20 years, a number of 
articles have been published in Continental 
and Latin American journals describing 
cases of intestinal infarction not due to 
organic vascular occlusion and reversible in 
the early stages. Various explanations 
have been offered—anaphylaxis,” arterial 
spasm,* impaired capillary permeability.” 
Divergent methods of treatment such as the 
injection of epinephrine and __ procaine 
sympathetic block have been advocated. 
British and North American literature is 
surprisingly silent on the subject. Boyd 
refers briefly to the condition. One of us 
(J. B.) has seen several cases of anaphylac- 
tic shock associated with severe abdominal 
pain which was dramatically relieved by 
epinephrine. The number of cases described 
would appear sufficient to exclude a mis- 


taken diagnosis. 


Clinical Features and Diagnosis 
The clinical features of this condition are 
well recognized and have been adequately 
described in many articles.¢ Clinical diag- 
nosis, nevertheless, is notoriously difficult. 


11 


soycee refers to the condition as “the 


unsolved diagnostic problem.” = In___ the 
present series a correct preoperative diag- 
nosis was made in_ only four cases. 
Although many cases are atypical and diag- 
nosis is impossible, the classical picture is 
very definite and should be easily ree- 

# References 3, 22, 52, 53, 60, 77, 78, 92, 103, 
106, 109, 112. 

* References 22, 78. 

+ References 67, 89, 137, 139. 
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ognized, viz., abdominal pain out of. all 
proportion to the physical findings, a soft, 
slightly tender abdomen, and blood in the 
stools. In the early stages peristaltic sounds 
may still be audible but with the onset of 
ileus these disappear. Although shock is 
frequently described as a cardinal feature, 
this was not so in our experience, par- 
ticularly in cases seen soon after the onset 
of symptoms. In many cases the pulse rate 
blood 


( However, 


and pressure were within normal 


limits. since this paper was 


written we have had one further case in 
which a severe degree of shock was pres- 
ent.) Vomiting was a variable sign. It is 
notable that the leucocyte count may be 
Case 28 a 


millimeter 


abnormally high. In count of 
55,200 


while Laufman and Scheinberg ‘record 


per cubic Was present, 
counts as high as 90,000 per cubic milli- 


meter. 


Radiological Diagnosis 


Patel and Porcher!” claim that it is 
possible to establish the diagnosis in a con- 
siderable number of cases by a “straight” 
x-ray of the abdomen and give a descrip- 
Hibbard,®® on the 


contrary, in an experimental investigation, 


tion of the appearances. 


describes the appearances as indistinguish- 
able from mechanical obstruction. Rendich 
and Harrington '? describe cases in which 
there was gaseous distention of the colon 
ceasing abruptly at the splenic flexure. We 
have observed this appearance in paralytic 
ileus not associated with mesenteric vascular 
occlusion. 

We considered that it was probably due 
to vagal inhibition, the distal colon being 
supplied by the pelvic parasympathetic and 
No 


tures were noted in those of our cases where 


retaining its tone. characteristic fea- 
X-ray examination was performed. It is 
possible that newer techniques, such as ab- 
dominal aortography, may prove helpful in 
the future. 


Treatment - 
In view of our result we approach the 
How- 


subject of treatment with diffidence. 








ever, by analysis of our cases and review 


of the literature we consider that we can 
discuss the subject with advantage from 
the following aspects: (1) operation; (2) 
drugs; (3) supportive therapy; (4) treat- 


ment of associated lesions; (5) considera- 
tion of the individual case. 
1. Operation. 


sent as acute abdominal emergencies, and 


The majority of cases pre- 


operation is required for the establishment 
of a diagnosis. If a diagnosis is made on 
clinical grounds, the question of when to 
Dunphy and Whitefield ** 


advise delay in early cases in order to allow 


operate arises. 
a line of demarcation to form. Otherwise 
there is difficulty in deciding how extensive 
We met this diffi- 
We feel, however, that 


a resection to perform. 
culty in Case 15. 
early operation is desirable for confirmation 
of the diagnosis, while in addition it may 
be possible to restore the circulation either 
by relief of spasm or direct assault on 
While there is no doubt that 


some cases have recovered spontaneously,t 


an embolus. 


such recoveries are too rare to justify con- 
servative the 
presence of other pathological conditions 


measures. However, where 
would render operation extremely hazard- 
ous, laparotomy may be deferred till the 
presence of gangrenous bowel within the 
abdomen is certain. 

Gangrenous bowel must be resected. To 
close the abdomen with frankly gangrenous 
bowel remaining is to pass a death sentence 
2). We that 


survival is possible with only 7 in. of 


(Case have demonstrated 
jejunum remaining (Case 17). Many other 
similar cases of massive resection have been 
reported. The problem of where to resect 
can be exceedingly difficult. Musgrove and 
Seybold ®* state that the line of division 
should be 6 in. from the line of demarea- 
tion, but in some cases the latter line may 
be ill defined, while in others 6 in. may be 


too great a sacrifice. It is essential that 
the suture line be situated not in tissue 
which is only just viable, but in tissue 
which has a good blood supply. We con 


+ References 79, 91, 124, 128, 142. 








TABLE 4.—Analysis 








Time of operation 
(1) After onset of 
symptoms 
(2) After admission 


Findings at Operation 





Gangrene of cecum and 











Peritoneal drainage 
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of Cases Operated Upon 


Procedure Duration of Anticoagulants 
Survival Used in Post- 
After Operation operative Period (x) 


(1) 7 days 6 hours 6 hours x 
(2) 5% hours many feet of small 
bowel 
7 (i) 5 days Gangrenous loop of small Resection of gangrenous 12 hours 
(2) 4 days bowel loop 
8 (1)? Nil abnormal Nil 9 days 
(2) 9 hours 
9 (1) 2 days Extensive gangrene of Resection of 88 in. of gan- 10 days 9 days x 


(2) 1 day lower jejunum and 
ileum; signs of infarction 
in 2 other areas 


Gangrene of distal 














grenous small bowel 





10 (1) 5 days Resection of gangrenous 15 days x 
(2) 2 days jejunum, ileum, and bowel 
cecum 
ll (1) 34 hours Cholelithiasis; small Nil 24 hours 
(2) 16 hours bowel considered 
normal 
15 (a) (1) 7 hours Early signs of infarction Nil 5 days 5 days x 
(2) 4 hours of whole of small bowel 
(b) (2) 3 days As before Nil 





Gangrene of jejunum, 
ileum, cecum, and as- 

cending colon 
23 (1) 10 days Infarction with patchy 
(2) 3 days gangrene of left half of 


17 (1) 15 hours 
(2) 944 hours 











Resection of gangrenous 


Resection and establish- 


3 months 
bowel 


3 months 
ment of colostomy 


transverse colon and 
upper part of descending 
colon 
a7 (1) 9 days Acute pancreatitis Nil 8 hours 


(2) 13 days 





Gangrene of whole small N 
bowel and large bowel 
to splenic flexure 


30 (1) 1 day 
(2) 5days 

32 (1) 3% days 
(2) 9 hours 


ileum; cyanosis (?in- 
farction) of several feet 
of ileum; absence of 
pulsation in superior 
mesenteric artery 


sider that in cases ef arterial occlusion pul- 
sation in the vasa recta is good evidence of 
vascularity, although this is directly opposed 
to the opinion expressed by Laufman and 
Scheinberg. In some cases, particularly of 
thrombotic occlusion, an adequate circula- 
tion may be present in the absence of 
pulsation. 

Is mesenteric 


Ryvlin !*? and 


embolectomy 


feasible ? 
66 : 


Klass report cases in 


which it was attempted. In Case 32 we 
encountered no 
We are of the 


opinion that this procedure may be possible 


explored the artery and 


great technical difficulties. 


in selected cases. 
(2) 
Fontaine, and Kunlin ™ have demonstrated 


Drugs.—(a) Vasodilators: Leriche, 


in animals that an intestinal infarction 
which would have been fatal can be = sur- 
338 


Gangrene of 6 in. of lower Exploration of lumen of 


il 5 min. 


36 hours 
superior mesenteric 

artery; Resection of 

gangrenous bowel 


vived if preceded by mesenteric sympathetic 
interruption. They conclude that procaine 
sympathetic block is a rational procedure. 
Several authors have reported the effect of 
such injection.§ 

Method *! 


paverine has a definite effect in relieving 


Laufman and claim that  pa- 
the spasm of the mesenteric vessels in ani- 
mals, while Musgrove, Morlock, and Sey- 
bold || have used and advocate the use of 
the drug clinically. Other vasodilator drugs 
may also be tried—glyceryl trinitrate (nitro- 
glycerin),'*" tetraethylammonium bromide 
(TEAB), and nicotinic acid. 

(b) Anticoagulants: It has long been ree- 
ognized that a spreading thrombosis may 
occur after resection of the infarcted bowel. 

§ References 22, 77, 88, 109. 

|| References 96 and 97. 





MESENTERIC VASCULAR OCCLUSION 
When Murray * reported six cases with 
four recoveries when heparin was used 
the postoperative period, it was felt that a 
big had_ been then 
a considerable number 


made. Since 


of cures with 


advance 
use 
of heparin have been reported.f{| An even 
larger number of recoveries by surgery 
alone have been reported.# 
Anticoagulants have also been advocated 
in those cases diagnosed without laparot- 
and in those diagnosed at laparotomy 
treated without where the 


Our experience 


omy, 
but 
bowel is considered viable. 


resection 





q References 19, 20, 26, 44, 47, 51, 58, 80, 81, 
95, 96, 104, 113, 118, 121, 142. 

# References 4, 6, 8, 11, 14, 15, 17, 35, 36, 42, 
45, 46, 48, 49, 54, 55, 74, 83, 84, 90, 91, 98, 105, 
111, 114, 131, 132, 134, 141. 


TABLE 5. 














of their use in the latter type of case has 
not been encouraging, possibly because in 
cases the infarction was ex- 
We 


in the former type 


most of our 
tensive and main vessels were occluded. 
have had no experience 
of case. 

In two cases where we used heparin in 
full dosage (Cases 10) there 
marked delay in wound healing. We feel 
that 
danger 


and was 


its use may not be entirely without 


and that it is not necessary where 
resection has been performed by embolism. 
In primary thromboses it may be of con- 
siderable value. We advocate drainage of 
the wound where heparin is used in order 
to prevent hematoma formation. How long 


should its administration be continued ? 


Summary of Cases* 

















Sex Seen Extent Associated Pathological 
Case & by Site of Type of of Findings 
Age Surgeon Occlusion Occlusion Infa arction (Clinical and at Nec *TOpsy) 

1 M 73 A ?p E 3 in. “ileum Auricul: ir fibrillation; recent myoc ardial infarct; 
auricular thrombus; recent pulmonary infarct; 
old renal infarct 

2 F & X A m E Distal 2/3 ileum and Auricular fibrillation; “bacteri: a] ‘endocarditis with 

cecum ball-valve thrombus in left auricle; renal in- 
farcts 

3 M 62 x A m F Patchy over consider- Myocardial infarct; ruptured left ventricle; 

able area small polycystic kidneys 
bowel 

i M 6s x S m F Jejunum and ileum Auricular fibrillation; mitral “stenosis; auricular 
thrombus; popliteal embolism with gangrene 
of foot; splenic and renal infarets 

5 F 42 Ap F Several loops small Auricular ar fibrill ation; mitral stenosis; left auric- 

bowel ular and ventricular thrombus; thrombosis 
left femoral vein and left axillary vein; renal 
and pulmoni ary infarcts 

6 M 7 x A m E Entire jejunum and Auricular fibrillation 

ileum 
7 M 56 A ?p E ‘One loop small bowel Myocardial infarct with mural “thrombus; renal, 
sple nic, and pulmoni ary infarcts 
8 F 68 A ?m E Entire jejunum, Auricuk wr fibrill: ition. Fatty infiltration of myo- 
ileum, and_ colon cardium 
to splenic flexure 

9 M 57 x A m ~ Jejunum and ile um Bilateral pulmonary tuberculosis 

10 F 8 x A m ? Ascending colon “and 
entire small bowel 
except proximal 12 
in. 

11 M 59 x A m F Entire small bowel, Auricular fibrillation; mitral and aortic stenosis; 
and colon to hepatic auricular thrombus; cholelithiasis 
flexure 

12 F 853 A m E Entire sms nal” bowel Auricular fibrillation; mitral stenosis; auricular 

thrombus; cerebral embolism; 1 renal infarcts 

13 F 6! A p E Distal half small Hypertensive cardiac failure; auric cular thrombus; 
bowel, and colon pulmonary artery thrombosis; renal infarcts; 
to hepatic flexure chronic astri¢ ulcer 

14 M 62 E Distal 4-5 ft. ileum Myoe -ardial infarct with m murs ral | thrombus 

» 15 M 55 E Patchy over jejunum “Auric ular fibrillation; mitral stenosis; auricular 

and ileum thrombus; extensive atherosclerosis; inactive 


duodenal ulcer; Left inguinal hernia 
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(Continued) 























and ileum 


Sex Seen Extent Associated Pathological 
Case & by Site of Type of of Findings 
Age Surgeon Occlusion Occlusion Infarction (Clinical and at Necropsy) 

16 F 70 x A m E Entire small bowel, Hypertension; atherosclerosis; auricular fibrilla- 
and colon to splenic tion; Congestive myocardial failure; auricular 
flexure thrombus 

17 M 34 x (1) A m = (1) Entire small bowel Widespread thromboangiitis obliterans; renal 

S.M.A. except proximal 7 infarcts 
(2) A m in. and ascending 
I.M.A. colon 
(2) Nil 
18 F 63 A m ? Duodenum, jejunum, 








19 F 80 A m = Jejunum and ileum 
except distal few in. 


Atherosclerosis; auricular fibrillation; congestive 
myocardial failure 
















colon and descend- 
ing colon 





20 r SB A m 7 Entire small bowel, Extensive atherosclerosis 
and colon to hepatic 
flexure 
21 F 60 7% Tt Left half transverse Extensive atherosclerosis; congestive myocardial 


failure 








22 F 46 Vv vy Rectum 


Ulcerative colitis; cerebral thrombosis 









23 F 65 x ? ? Left half transverse 
colon and upper half 
descending colon 


Popliteal thrombosis 





24 F 60 x V sy Jejunum and ileum 
except proximal 6 
in. and distal 4 in. 







Diabetes mellitus; cirrhosis of the liver; esophag- 
eal varices; splenic infarct 
























Auricular fibrillation; cirrhosis of the liver 


Mitral stenosis; cirrhosis of the liver 





T 3 ft. of ileum 
¥ Entire small bowel 
and colon to hepatic 
flexure 
27 F 63 5 Vv yy Patchy over jejunum, 





ileum, and colon 


Acute pancreatitis; cholelithiasis 





28 F 48 ? 7 18 in. ileum 








Severe anemia (hemoglobin 4.2 gm./100ce.); 








Cirrhosis of the liver; syphilis; 




























* Key to Abbreviations 
A-Arterial occlusion. 
V-Venous occlusion. 
m-Occlusion of the superior mesenteric artery above the ileocolic branch. 
p-Occlusion of peripheral branches of the superior mesenteric artery. 
E-Embolie occlusion. 
T-Thrombotic occlusion. 
S.M.A.-Superior mesenteric artery. 
I.M.A.-Inferior mesenteric artery. 


Laufman’s experimental work ® would until a 


wise not to advocate a fixed period but to (c) 
judge each case on its merits. Where vas- Drugs: 
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Umbilical hernia; varicose ulcer 


Right ventricular failure; ? scurvy 





29 M 62 7 A ? 18 in. ileum 

30 FP 85 xX ? ? Entire small bowel, 
and colon to splenic 
flexure 

31 M 49 T 4 Distal ileum 

32 M 65 x A V _- 2 loops of ileum 


Mitral stenosis 


Various periods have been recommended.* — gish, administration should be continued 
full clinical recovery has ensued. 
appear to indicate a minimum period of | Where vascularity is good and the circula- 
five to seven days. In Case 9 of the present tion brisk, a minimum period of five days 
series, death occurred from spread of the may be considered reasonable. 

thrombotic process within 24 hours of the Bishydroxycoumarin (Dicumarol) has 
cessation of the heparin which had been — been used by several authors,} but we have 
administered for 10 days. It is probably no experience of its use in this condition. 
Chemotherapeutic and Antibiotic 
Sarnoff and Fine !*° found that 
cularity is poor and the circulation slug- after vascular occlusion in dogs, oral suc- 


* References 26, 6. + References 41, 81. 96, 97, 118, 123, 128, 
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cinylsulfathiazole (Sulfasuxidine) appeared 
to reduce the amount of necrosis, prevent 
perforation, and inhibit venous thrombosis. 
Poth and his co-workers !' found exper- 
imentally that it reduced mortality and im- 
proved healing. Davis and co-workers ** gave 
streptomycin to rabbits after devasculariza- 
tion of segments of the bowel and noted a 
marked effect in prolonging life and pre- 
venting infarction. It seems reasonable that 
the use of chemotherapy and antibiotics is 
an important adjuvant method in treatment. 

3. Supportive Therapy—In many cases 
blood loss into the bowel and _ peritoneal 
cavity is extensive. This is especially likely 
to occur in cases treated with heparin with- 
out resection.®® In these cases and where 
gastric suction is employed, blood fluid and 
electrolyte replacement is important. In 
cases of massive resection a diet rich in 
carbohydrates and vitamins with moderate 
protein and low fat content is advised. 

4. Treatment of Associated Lesions. 
Associated conditions, such as myocardial 
failure or appendicitis, may require treat- 
ment before or at operation. 

5. Consideration of the Individual Case. 

When the abdomen is opened, the pres- 
ence of vascular occlusion must be first 
cases this will 


confirmed. In advanced 


present no difficulty. In early cases the 
appearances described above must be care- 
fully sought. Obviously necrotic bowel must 
be resected, but where the bowel is not yet 
gangrenous the problem is much more diffi- 
cult. An attempt must be made to deter- 
mine the site of the occlusion. This may 
be difficult or impossible. In cases of main- 
stem arterial occlusion where the history 
and findings suggest an embolic origin an 
adequate collateral circulation is unlikely to 
develop. Procaine infiltration of the root of 
the mesentery may be tried, and the effect 
noted. If this fails to restore vascularity, 
one is faced with the alternatives of restor- 
ing the circulation by embolectomy Or Fe- 
section of the relatively avascular segment. 
This may involve massive resection. The 
temptation to be conservative must be re- 
sisted. Where a thrombotic origin is likely, 





and these cases are uncommon in our ex- 


perience, a collateral circulation may have 
developed prior to the final occlusion. Pro- 
caine infiltration may allow this to function 
It is difficult to 
differentiate cases of venous occlusion from 


to its maximum capacity. 


peripheral arterial lesions, but as the treat- 
ment of these follow similar lines such 
differentiation is of little importance. The 
conservative measures already discussed may 
be tried, but careful observation is essential 
in case they fail and resection becomes 


necessary later. 
Results 


It is noted that all cases presented in 
this series eventually died. However, of 
the 32 cases only 12 were subjected to 
operation, and of these 2 may be deemed 
to have technically survived the procedure. 
Case 17 recovered from an extensive bowel 
resection following thrombosis of the su- 
perior mesenteric artery and was discharged 
from hospital but succumbed some three 
after this following 


months operation 


thrombosis of the inferior mesenteric 


artery. Case 23 recovered after resection 


of part of the colon, but developed a 
popliteal thrombosis and died nearly three 
months later from toxemia and inanition. 
In general most of the cases in this series 
infarction and serious 


showed extensive 


associated lesions. In at least 75% of 
arterial occlusions the main stem of the 
superior mesenteric artery was occluded 


above the ileocolic branch. 


Summary 

1. A series of 32 cases of mesenteric vas- 
cular occlusion is reported. 

2. Certain pathological features are de- 
scribed which hitherto seem to have received 
too little attention and the significance of 
which has not been fully appreciated. 

3. Clinical features and diagnosis are 
briefly discussed. 

4. Treatment is considered in relation to 
the advances made in recent years. 

5. The literature on the subject has been 
reviewed, particularly since 1935. 
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Various members of the staff of Crumpsall 
Hospital gave us permission to publish cases ad- 
mitted under their care and also gave helpful 
criticism. The necropsies were all performed by the 
pathological staff of Crumpsall Hospital under the 
supervision of Dr. Smith and Dr. Davson, who 


gave us permission to use their records. 
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etomyosarcoma of the Kidney 


Report of a Case, with Review of the Literature 


STANLEY FREHLING, M.D. 

and 

MAURICE LEV, M.D., Miami Beach, Fla. 

Leiomyosarcoma of the kidney is a rela- 
tively rare tumor. We have found 25 cases 
in the literature, which we have reviewed 
in the accompanying Table. We are pre- 
senting another case, with an attempt to 
clarify the biology of this type of tumor. 


Report of a Case 


Present Illness.- 
known to have had heart disease since 1946, After 


A 51-year-old white man was 


three years of angina pectoris, he developed what 
was considered to be a posterior wall infarct. In 
September, 1953, he was treated for advanced 
right and left ventricular failure. Since then, 
he had been maintained on digitalis and acetazolea- 
mide (Diamox), and he continued to have recur- 
rent angina. Recently, he noted pain in the right 
upper quadrant, occurring more often at rest than 
on exertion and unrelated to dietary indiscretion. 
The pain radiated into the chest, right shoulder, 
and right scapular region. He entered the Mount 
Sinai Hospital on Aug. 4, 1954, with these com- 
plaints. 

Past History. 
a car at the age of 14, after which he had pain 
He was a 


The patient had been struck by 


and tenderness over the right kidney. 
known diabetic, with good control on diet alone. 

Physical Examination —This_ revealed the pa- 
tient to appear neither acutely nor chronically ill. 
The blood pressure was 168/110. The heart and 
lungs showed no change. There was tenderness 
on deep palpation in the right upper quadrant, 
radiating to the epigastric and substernal areas. A 
firm round nontender mass was palpated in the 
right flank, which moved downward with inspira- 
tion. The spleen was not palpable. 

X-Ray Examination. 
the gall bladder. Scout 
showed a soft tissue shadow with areas of calcifi- 


Stones were revealed in 
film of the abdomen 
cation in the region of the right kidney. Intra- 


venous pyelogram suggested the mass to be a 


Submitted for publication Noy. 17, 1955. 
From the Departments of Surgery and Pathol- 
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solitary cyst at the lower pole of the right  kid- 
ney. This had produced no distortion or. displace- 

The left kidney 
was normal. A_ gastrointestinal series revealed 


ment of the kidney or ureter. 


no pathologic change. 

Laboratory [xamination—The red cell count 
was 4,800,000; hemoglobin, 13.6 gm.; white cell 
count, 7500, with 68% neutrophiles; blood glucose, 
163 mg. per 100 cc., and nonprotein nitrogen, 40 
mg. per 100 cc. The urine was normal. 

Preoperative Diagnosis—(1) Cholelithiasis, (2) 
cyst or old subcapsular hematoma of right kidney, 
(3) arteriosclerotic heart disease, and (4) diabetes 
mellitus. 

Operative Procedure.—Operation was performed 
on Aug. 6, 1954. A large thin-walled gall bladder 
was found packed with small calculi, and it was 
removed. A mass was palpated in the retroperi- 
toneal space on the right side. This was exposed 
by incising the lateral reflection of the peritoneum 
on the ascending colon and hepatic flexure and 
retracting the colon medially. The mass was found 
to be soft, mushy, and its outer covering was 
continuous with the capsule of the kidney (Fig 
1). In order to establish the nature of the mass, 
the capsule was incised, revealing a soft, edema- 
tous-appearing tissue. Frozen section diagnosis 
of the tissue was sarcoma. Accordingly, nephrec- 
tomy was performed, The patient made an un- 
eventful recovery, and he was discharged on Aug. 
14, 1954. 

Pathologic 


Specimen consisted of a kidney weighing 215 gm. 


Examination. —Gross /-xamination: 
The capsule had been partially removed, revealing 
a somewhat granular external surface. At one pole 
the capsule was still intact and adherent to an 
elevated portion of the kidney. Section in this 
region revealed a well-circumscribed cystic area, 
measuring 5 cm. in greatest dimension. This con- 
tained hemorrhagically discolored material in ad- 
dition to soft, spongy, lace-like material. The 
kidney elsewhere was of average consistency, and, 
on section, the cortex was well demarcated from 
the medulla. The pelvis presented no change. 
Separately present were soft irregular friable 
masses of tissue, the largest measuring 13 em, in 
greatest dimension, in addition to what appeared 
to be the lining of a cystic structure, measuring 
10 cm. in length. 

\lso present was a gall bladder measuring 9 


em. in length. The serosal surface was eravish- 
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big. L.- 


and the colon reflected medially. Insert: 
tents are seen protruding through the opening. 


tan, smooth, and glistening. The wall was of 
average consistency, and the lining was granular 
and irregular. The lumen was filled with numerous 
stones. 

Microscopic Examination: Aside from the find- 
ings of the tumor, the microscopic diagnosis was 
(1) arteriolosclerosis of the kidney and (2) 
chronic cholecystitis. 

Tumor. Sections were stained with hematoxy- 
lin-and-eosin, Weigert-Van Gieson, and reticulum 
stains. The tumor consisted of fusiform cells ar- 
ranged in whorled masses (Fig. 2). These cells 
differed slightly in size and shape. The nuclei 
were cigar-shaped and hyperchromatic. They 
exhibited numerous mitotic figures (Fig. 3). 
The cytoplasm was pale and moderate in 
amount. Collagen fibers were not present in 
the midst of the tumor. 
vealed the cells to be surrounded by longitudi- 
nal fibers that hugged the walls of the cells. 


Reticulum stains re- 


Pathologic Diagnosis. 
2) of the kidney. 


—Operative exposure of the right kidney, 
eall bladder has been removed, and the peritoneum of the ascending colon has been incised 
The tumor capsule is incised, and the neoplastic con- 


WHEE LA Z 


-Leiomyosarcoma (Grade 


showing tumor of the lower pole. 


OOF Lops ti hs 


The 





Fig. 2—Histologic section of the tumor. Hema- 
toxylin-and-eosin stain; x 200 
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hig. 3. 
toxylin-and-eosin stain; x 570. 


Histologic section of the tumor. Hema- 


Subsequent Course —Three months after sur- 
gery the patient complained of vague discomfort 
below the subcostal scar. Physical examination at 
this time revealed a sense of firmness in the flank. 
Three days later, he had a severe pain in the 
flank, with nausea and vomiting, and at this time, 
a distinct large tender mass was palpable. On 
reoperation, Dec. 17, 1954, a large retroperitoneal 
collection of clot and tumor was found. The tumor 
extended retroperitoneally into the pelvis and be- 
hind the liver. Histological examination showed 
leiomyosarcoma. 
Postoperatively, the patient received a course 
of roentgen therapy and blood transfusions. He 
subsequently developed nodules in the abdominal 
wall and lost much weight, with increasing anemia. 
He died in heart failure on May 13, 1955, follow- 
ing gradual deterioration, nine months after the 


first. operation. 


Comment 

Analysis of the Table reveals that leio- 
myosarcoma has occurred from ages 26-86, 
with an average age of 52 years. It is about 
three times as common in women as in men. 
The commonest symptoms are pain in the 
flank, abdomen, or back and the presence of 
a tumor. Hematuria is a less common symp- 
tom, and loss of weight is occasionally pres- 
ent. 

Physical examination usually reveals the 
presence of a firm round tumor mass, which 
may or may not move with respiration. 
X-ray examination may reveal calcification 
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in the kidney region. Intravenous or retro- 
grade pyelography most often reveals filling 
defects. Nephrectomy is usually performed 
with difficulty because of adhesions. 

‘rom the pathologic standpoint, the tumor 
may be unilateral or bilateral. It may be 
present at either pole, and sometimes. it 
appears to arise from the pelvis. It may be 
a small incidental finding at autopsy or it 
may assume considerable size. It may be 
encapsulated, with large areas of necrosis, 
hemorrhage, and cyst formation, or it may 
invade the kidney substance. 

The histologic features of the tumor are 
those of leiomyosarcoma in any organ. 
Klongated cells, resembling smooth muscle 
fibers, are arranged in whorls with cigar- 
shaped nuclei and considerable cytoplasm. 
Multinucleated giant cells may be noted. 
The amount of anaplasia varies, and hence 
there are tumors of low- or high-grade 
malignancy. 

As to the prognosis of this tumor, re- 
gardless of whether histologically it is of 
low- or high-grade malignancy, the tumor 
has usually invaded locally by the time of 
surgery. Hence, recurrence is common and, 
in a few cases, metastasis may occur, Thus 
the prognosis is poor in most cases. If the 
tumor could be seen early, the prognosis 
could be favorable. 

Our case falls into the pattern of those 
in the literature which have been accom- 
panied by hemorrhage, necrosis, and cyst 
formation. Because of lack of familiarity 
with leiomyosarcoma of the kidney at sur 
gery, and because of the history of trauma 
and calcification of a cyst on x-ray, it was 
thought that we were dealing with a calcified 
cystic subcapsular hematoma. Accordingly, 
the capsule of the mass was incised at sur 
gery for diagnosis. In retrospect, it may 
be speculated that opening the capsule may 
have contaminated the area with tumor cells, 
which produced the retroperitoneal and ab 
dominal wall spread. Had we been familiar 
with the encapsulated and cyst-like char- 
acteristics of kidney leiomyosarcoma, we 
might have avoided the recurrences from 
possible tumor contamination. 
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Conclusion 

A case of leiomyosarcoma of the kidney 
is presented. 

The literature of this type of tumor is 
reviewed and analyzed. 

Leiomyosarcoma of the kidney has a poor 
prognosis unless it is seen early, before 
there are adhesions to the surrounding 
structures. 


REFERENCES 


1. Bagolan, P.: Su un caso raro de leiomio- 
sarcoma bilaterale dei reni, Tumori 24:75, 1950. 

2. Berry, N. E.: Leiomyosarcoma of the Kid- 
ney, Canad. M.A. J. 20:280, 1929. 

3. Blum, E., and Fruhling, L.: Deux observa- 
tions anatomo-cliniques de sarcomes leiomyoblas- 
tiques du rein, J. urol., Paris 57:46, 1951. 

4. Bruce, J., and McNaught, G. H. D.: Leio- 
myosarcoma of the Kidney, Brit. J. Urol. 25:114, 
1953. 

5. Cooke, W. E.: Malignant Leiomyoma of 
Kidney, J. Path. & Bact. 37:157, 1933. 

6. Crabtree, E. G.: Leiomyoma of the Kidney 
Associated with Hemorrhagic Cyst, J. Urol. 52: 
480, 1944. 

7. Crosbie, A. H., and Pinkerton, H.: Malig- 
nant Urol. 27:27, 


1932. 


Leiomyoma of the Kidney, J. 


A, M. A. ARCHIVES OF SURGERY 


8. Higbee, D. R., and Atkins, D. M.: Leiomyo- 
sarcoma in a Double Kidney, J. Urol. 71:166, 
1954. 

9. Kretschmer, H. L.: Leiomyosarcoma of the 
Kidney, J. Urol. 68 :36, 1952. 

10. Mintz, E. R.: Sarcoma of the Kidney in 
Adult, Ann. Surg. 105 :521, 1937. 

11. Patch, F. S.: Three Unusual Primary Kid- 
ney Tumours: 1. Carcinoma in a Crossed Hetero- 
lateral Ectopic Kidney, Without Fusion; 2. 
Malignant Leiomyoma; 3. Malignant Papilloma 
in an Old Hydronephrotic Sac, Brit. J. Urol. 9: 
339, 1937. 

12. Petkovic, S.: Myomatous Tumors of the 
Kidney, Urol. & Cutan. Rev. 55:730, 1951. 

13. Shaheen, A. L.; Cassano, C., and Lisa, J. 
R.: Primary Tumors of the Kidney, J. Urol. 51: 
597, 1944. 

14. Smith, G. G.: Neoplasms of the Kidney and 
Ureter: A Report of 40 Cases, Am. J. Surg. 30: 
130, 1935. 

15. Swan, R. H. J.: New Growths of the Kid- 
ney; with Analysis of 65 Cases, Brit. M. J. 1:606, 
1933. 

16. Tetelman, M. M., and Lisa, J. R.: Leiomy- 
osarcoma of the Kidney: Report of 2 Cases, J. 
Urol. 54:224, 1945. 

17. Weisel, W.; Dockerty, M. B., and Priestley, 
J. T.: Sarcoma of the Kidney, J. Urol. 50:564, 
1943. 


RY 


yo- 


Plame if a ) in the 


jn oO the Surgical Patient 


ROBERT G. CANHAM, M.D. 
HOWARD MOSES, M.D. 

W. J. HENDERSON, B.S. 

and 

ANNA POULOS, B.S., Chicago 


Although plasma volume determinations 
have been advocated by many clinicians to 
be of use in the evaluation of surgical pa- 
tients preoperatively and postoperatively, 
their use has not been widespread. There 
are perhaps several reasons for this, but 
we believe the most important one is the 
fact that there has not been enough empha- 
sis placed upon their specific use and value 
for the individual patient. At the same time 
there appear to be certain misunderstand- 
ings in regard to the use as well as the 
limitations of plasma volume determina- 
tions which have contributed somewhat to 
the lack of confidence in this laboratory pro- 
cedure. 

It has been shown that study of the plasma 
and blood volumes in chronically ill patients 
reveals general changes from the values of 
health when groups are studied as a whole,! 
and, although it cannot be denied that these 
studies have advanced our knowledge and 
understanding of the pathophysiology of 
chronic surgical illness, what applies in a 
general way to a group of such patients is 
not always applicable in a practical sense 
to the individual patient. Such questions 
as whether or not plasma volume determina- 
tions are of practical value in the evalua- 

Submitted for publication Novy. 30, 1955. 

From the Department of Surgery, University of 
Illinois College of Medicine, and the Ilinois Re- 
search and Educational Hospitals. 

Evans blue dye was generously supplied by the 
Medical Department, Division of Warner-Hudnut, 


Inc., New York. 


tion of the individual surgical patient and, 
if so, in which patients such determinations 
should be made seemed to us reason enough 
for undertaking the present study. 

We began the study by attempting to 
evaluate both vans blue dye (T-1824) and 
radioactive-iodine-tagged human — serum 
albumin (RISA) in order to determine 
which method was best suited for our pur- 
poses. This consisted of simultaneous com- 
parisons of the two methods in more than 
50 patients. Next we studied the plasma 
volumes in a group of 20 patients who 
could be considered normal controls, and, 
finally, we measured plasma volumes in 40 
surgical patients with various degrees of 
body depletion. 


Evaluation of the Method of Measuring 
Plasma Volume 
There are two commonly accepted meth- 
ods of measuring the plasma volume, one 
making use of Evans blue dye and_ the 
radioactive-iodine-tagged = human 
Since the tech- 


other, 
serum albumin (RISA). 
niques of both methods have been ade- 
quately reported elsewhere, we will only 
briefly consider this aspect of the study.* 

We have used both methods and after 
simultaneous comparisons found them to be 
mutually dependable, providing enough of 
the Evans blue dye is used. Others have 
Rather extensive 


attempts to use less than the 25 mg. dosage 


had similar experience. 


of vans blue recommended by Gregersen 
gave unreliable results in certain patients, 
much to our disappointment. Our attempts 
to reduce the dosage of Evans blue were 
prompted by the not uncommon appearance 
* References 2, 3, and 4. 
+ References 4 and 5. 








in some patients of a bluish discoloration of 
the skin when serial plasma volume deter- 
minations were carried out using Evans 
blue. We found this objectionable from sev- 
eral standpoints, and it is perhaps the main 
disadvantage of this method. 

Regardless of which method was used, it 
was our practice to allow a 10-minute mix- 
ing period of either Evans blue or RISA, 
as recommended by Gregersen and others, 
after which a sample of the patient’s plasma 
was analyzed. Preinjection plasma_ speci- 
mens were, of course, always obtained when 
Evans blue was used and prior to the in- 
jection of RISA if a previous injection of 
this radioactive substance had been made. 
A dosage of 25 mg. of Evans blue was 
used throughout, except in some initial ex- 
periments where we attempted unsuccess- 
fully to use smaller amounts. We employed 
a dosage of from 10n to 20u of RISA, 
which had been found to be ample, provid- 
ing wet specimens of plasma can be counted. 
Use was made of the Beckman spectro- 
photometer for determining dye content of 
the plasma specimen and a_ scintillation 
counter for measuring radioactivity when 
RISA was employed. 

There are certain theoretical objections to 
using a 10-minute sample for the calculation 
of the plasma volume, and it has been pro- 
posed by some that it is necessary to obtain 
several postinjection plasma samples at 
given periods of time in order to graphically 
extrapolate back to zero time. We believe 
that this is neither necessary nor feasible 
for a clinical test and have been satisfied 
with the 5% accuracy which is generally 
credited to the procedure as we and others 
have employed it. The difference between 
plasma volume determinations based on the 
10-minute sample and those based on extra- 
polated values is not impressive.® 

Since both methods are sufficiently re- 
liable, the use of one in preference to the 
other will depend primarily upon physical 
facilities and the trained personnel avail- 
able. The only serious objection to the 





i References 2 and 5. 
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use of Evans blue is the possibility of in- 
ducing the bluish discoloration of the skin 
in some patients if serial determinations are 
done at relatively close intervals. Since we 
believe that serial plasma volume deter- 
minations are necessary in order to derive 
any significant value from their use, and 
have personnel who are especially well 
trained in handling radioactive material, we 
have preferred RISA. 


Plasma Volume Determinations 
in Normal Persons 

All of the patients were surgical patients 
but were hospitalized for minor ailments 
which could not reasonably have affected 
either the blood volume or the fluid balance. 
None had lost weight, nor had any de- 
parted from their usual dietary habits. Al- 
though only 20 patients were selected, 
certain results were obtained which would 
not have been significantly affected by a 
larger group; indeed, comparison of our 
findings in this regard with others in the 
literature seems to confirm this impression 


(Table 1). 








TaBLE 1.—Comparison of the Range of Plasma 
Volumes 
Range of 
Authors Patients, Plasma 
No. Volumes, 
Ce./Kg. 
Brady, L. W., and co-workers__..-- 20 38.7 to 62 
Cohn and Shock ou 60 31.3 to 6 
Storaasli, and co-workers_ : * 31 33.6 to 61. 
Present series.........-- imine 20 30.0 to 66.7 


The figures in Table 1 point out the 
obvious fact that there is a considerable 
normal variation of the plasma volume when 
it is expressed in terms of the body weight; 
essentially the same variation can be seen 
if it is expressed in terms of surface area.? 
The clinical significance of this disturbing 
fact is that one cannot reliably determine 
a blood volume deficit in a given patient 
by resorting to a formula, as has been sug- 
gested.§ Such a formula is not physiological 
and wrongly assumes that all patients 
should have the same amount of plasma per 


$ References 1 and 8. 





‘ 
I 
: 





kilogram of body weight. It is also perti- 
nent to remember that the same principle 
holds the hematocrit values. Thus, 
Wintrobe® gives values of 40% to 54% 
for normal males and from 37% to 47% 
there- 


for 


for normal females. One cannot, 
fore, seriously calculate what an individual 
patient’s red blood cell volume should be 
from a formula which assumes the same 
hematocrit value for all patients. 

In this connection it seems pertinent to 
point out that the calculation of the blood 
volume from the plasma volume and the 
large vein hematocrit value is open to some 
question. This is so largely because the 
body hematocrit level, as determined di- 
rectly by measuring the red blood cell mass 
with radioactive-tagged cells, may be as 
15% than that 


from hematocrit 


lower obtained 
the 


The physiological reason 


much 


as 


indirectly level and 
plasma volume.|| 
for this is the fact that the ratio of cells 
to plasma in the smaller vessels and capil- 
that 


vessels such as the veins in the antecubital 


laries is smaller than in the larger 


fossa. This is mentioned not to condemn 
the indirect method of calculating the blood 
to a better 
understanding of what is being measured. 


volume but rather promote 
The indirect determination of blood volume 
from the hematocrit level and plasma vol- 
ume is in reality an index of the true 
blood it 
parallels the true blood volume and because 


volume, but, since accurately 
control values are similarly computed, it 


has proved to be of clinical value. 
References 10 and 11. 
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PLASMA VOLUME STUDIES IN SURGICAL PATIENTS 


Plasma Volume Determinations in 
Depleted Surgical Patients 

It has been appreciated for some time 
that patients with various disease processes 
and/or significant weight loss have on an 
average lower biood volumes than they had 
in health. While this is not always easy 
to prove clinically, our results in 40 surgical 
patients with various degrees of body deple- 
tion seems to confirm this belief (Table 2). 

This blood volume deficit is perhaps even 
more graphically demonstrated if we con- 
sider the 20 patients who lost the most 
weight and compare them with the normal 


group (Table 3). 


Reference to the Table 2 and 3 shows 
that the blood volume deficit is primarily 
in the red blood cell mass, and one notes 
_that in the chronically depleted patients 
the average plasma volume for the group 
taken as a whole does not change a great 
deal. The assumption, however, that the 
plasma volume does not vary materially in 
individual patients may be misleading. Some 
proof for this can be found in the studies 
of Ancel Keys and his group ?* in which 
plasma and red blood cell volumes were 
known in a group of young men prior 
to a prolonged period of semistarvation and 
severe weight loss. Such an experiment 
creates a type of body depletion not unlike 
that produced by many surgical illnesses. 
A careful analysis of Keys’ protocol dis- 
closes the interesting fact that about one- 
third of his subjects showed no significant 
change in volume 


plasma following the 


2.—Comparison of Volume Determinations in Depleted and Normal Patients 





Actual Normal % Wt. Hematocrit Plasma Red Blood Blood 

Patients No. Wt., Lb. = Wt., Lb. Loss Value, % Volume Cell Volume Volume 
Normal......-- 20 158 158 0 44 3,160 2,465 5,625 
Depleted_.._- 40 128 154 16.8 39 2,950 1,885 4,835 


TABLE 3.—Comparison of Volume Determinations in Normal and 





Twenty Most Depleted Patients 





Actual Normal % Wt. Hematocrit Plasma Red Blood Blood 

Patients No. Wt., Lh. Wt.. Lb. Loss Value, % Volume Cell Volume Volume 
PROM sisicdionnene 20 158 158 0 44 3,160 2,465 5,625 
Depleted... ....-..- 20 117 152 23 37 2,845 1,670 4,515 
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semistaravation period, whereas another 
third showed an unequivocal rise of more 
than 600 cc., in spite of the fact that both 
groups showed an almost identical loss of 
red blood cell volume (approximately 750 
ec.) and weight. The explanation for this 
is not apparent. 

‘rom our study of 40 chronically depleted 
patients we were unable to determine 
with certainty whether the plasma volume 
had increased, decreased, or remained 
approximately the same in the case of any 
individual patient. Reference to Table 4 
shows that when the plasma volumes are 
expressed in terms of the actual body 
weight almost all of them fall within the 
normal range, though the average value is 
higher than normal; this of course is more 
of a reflection of the weight loss rather 
than plasma volume change. This has been 
noted by others. Similarily, it can be 
shown that expressing the plasma volume in 
terms of the patients’ weight in health gives 
no added information in so far as the pa- 
tient is concerned. 


Taste 4.—Plasma Volume in Normal and Depleted 
Patients Expressed in Terme of Body Weight 


Ce/Kg of Ce/Kg of 
Patients No. Actual Ave. Normal Ave. 
Weight Weight 
Normal 20 30-67 44 ss 
Depleted_ 40 34-72 51 32-59 42 
Comment 


We have concerned ourselves thus far 
with the value of plasma volume determina- 
tions in the preoperative evaluation of the 
chronically depleted patient because most 
of the emphasis in the surgical literature 
has been on this subject and because we 
believed that most of the misunderstand- 
ings concerning the use of plasma volumes 
began here. [rom our study we gained 
the impression that the solitary determina- 
tion of the plasma volume does not add a 
great deal to the preoperative calculation of 
chronic blood volume deficit, where the in- 
#Elman, R.: 


authors. 


Personal communication to the 
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dividual patient is concerned. This use 
alone, at any rate, does not seein to justify 
the expense and effort involved, and it is 
our opinion that a careful clinical evalua- 
tion based upon the history, physical ex- 
amination, hemoglobin) and hematocrit 
determinations, and the serum proteins is 
usually sufficient to evaluate the depletion of 
the chronically ill surgical patient. 

At the same time, it seems reasonable 
to assume that plasma volume determina- 
tions may be of value in patients who have 
sustained acute deficits of water and elec- 
trolytes; pyloric obstruction and _ intestinal 
obstruction in general are good examples. 

We cannot place confidence in the value 
of plasma and blood volume determinations 
in the patient who is bleeding acutely, since 
there is the obvious chance of loss of a 
portion of the dye or RISA before it has 
been adequately mixed. More work of this 
nature, however, should be done, since it 
is conceivable that the information obtained 
by such determinations may be of some 
value in spite of the increased error of 
the method. 

What, then, is the value of the plasma 
volume determination from the standpoint of 
the individual patient, and in which patients 
should one consider using it? As far as we 
are able to volume 
measurements are of practical value in cal- 
culating the blood lost at surgery as well 


determine, plasma 


as in evaluating blood volume changes in 
the postoperative period in patients under- 
going extensive operative procedures. The 
proper utilization of the plasma volume de 
terminations in such cases implies serial 
measurements, with the patient’s preoper 
ative value serving as a baseline for any 
postoperative changes. 

It has long been appreciated that it is 
difficult to estimate operative blood loss, 
particularly in some of the more extensive 
operative procedures of today. Reference 
in I‘igures 1, 2, and 3 shows how unreliable 
the hematocrit level may be in this regard. 
One may find a hematocrit level equal to or 
above the preoperative value and still have 
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PLASMA VOLUME STUDIES IN SURGICAL PATIENTS 


Fig. 1—In this patient the hematocrit level on 
the first postoperative day is higher than the pre- 
operative value, in spite of a significant blood vol- 
ume deficit. The falling hematocrit level in the 
postoperative period is due to expansion of plasma 
rather than to further 
of the red blood cell mass. A postoperative fall in 


plasma volume seems to occur in many patients 


volume loss or destruction 


who undergo extensive surgery. 


AVERAGE PLASMA VOLUME EXPANSION 
FOLLOWING A MAJOR OPERATION 



















cc iect 
3000} Bronchiectasis 
Plasma volume 
2500 + 
2000-1 
®. 
1500-4 ee oe 
1g. 2 2 --O----"~ 
Red cell volume 
10004 Segmental 
resection RLL 
1500 cc 
504 blood 
= 40- | 
a 4 
= 30- | (| A ac 
7" ' T ' ' tT ' ' ' 
10123458567 8 
Post op. days 


HIGH HEMATOCRIT READINGS WITH LARGE BLOOD VOLUME DEFICIT 
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Fig. 2.—This is an example of the failure of the hematocrit level to reflect accurately blood 


volume tn following surgery. 


The hematocrit level readings were high in the postopera- 


tive period in spite of a significant blood volume deficit because the patient was unable to 


expand his plasma volume; 
from the empyema cavity. 


a significant blood volume deficit. More- 
over, it may take several days for the plasma 
volume to expand and correspondingly for 
the hematocrit level to drop so that the 
deficit can be recognized (Figs. 1, 2, 4, 
and 5). Even so, the plasma volume may 
overshoot the normal value before it stabi- 
lizes and result in a hematocrit level which 
is so low that it is not consistent with the 
actual red blood cell volume loss (Fig. 1). 


presumably this was due to protein depletion and continued loss 


Thus, if the preoperative values are known 
and the plasma and blood volumes are 
measured on the first postoperative day or 
as soon as significant bleeding has ceased, 
then one can get a fairly accurate and rapid 
the blood re- 
placement at surgery was adequate. 


check as to whether or not 


Quite as important as the blood loss dur- 
ing surgery are the changes in the plasma 
volume and/or red blood cell volume which 
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INADEQUATE BLOOD REPLACEMENT DURING OPERATION 
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Fig, 3.—In 





Days postop. 


this patient hematocrit level readings postoperatively did not indicate the degree 


of red blood cell mass deficit, and no significant plasma volume expansion occurred in the first 
two days at least. In spite of a rise in the red blood cell volume following transfusions of whole 


blood, the hem: 


itocrit level fell slightly. 


FALLING POST OPERATIVE HEMATOCRIT 
DUE TO PLASMA VOLUME EXPANSION 
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PLASMA VOLUME STUDIES IN SURGICAL PATIENTS 


may occur in the postoperative period. Both some postoperative cases the plasma volume 
of these components of the blood volume remains about the same as the preoperative 
may be influenced by a variety of factors, values; in others it may be lowered and 
and in our experience the hematocrit level remain low for a prolonged period, whereas 
may not reliably reflect the changes. In in still others it may promptly begin to 


BLOOD VOLUME CHANGES IN THE POST OPERATIVE PERIOD 
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Fig. 6.—Postoperative blood loss as well as inadequate blood replacement at surgery resulted 
in a very great blood volume deficit, the degree of which was not indicated by postoperative 
hematocrit levels. Although the hematocrit determinations in the early postoperative period 
indicated a decreased red blood cell volume when interpreted in the light of clinical observations, 
a significant deficit of both red blood cell and plasma volume existed on the sixth postoperative 
day, in spite of a hematocrit level which was equal to the preoperative value. Both plasma 
and red blood cell volumes decreased still further when the patient developed empyenta, indicat- 
ing the severity of blood volume changes which can occur when certain complications arise. 


BLOOD VOLUME CHANGES IN THE 
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BLOOD VOLUME CHANGES 








IN THE POST OPERATIVE PERIOD 
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the plasma volume decreased as well. 
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Fig. 8—In this patient there was a progressive fall in the blood volume during the post- 


operative period not reflected by the hematocrit level until late in the course. The loss is related 
to the marked fall in the red blood cell mass, which is not explained by bleeding. Eventually 


BLOOD VOLUME CHANGES IN THE POST OPERATIVE PERIOD 
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expand after being lowered by the blood 
loss of surgery. The average time required 
for the plasma volume to reach or exceed 
the preoperative level is measured in days 
and is not always predictable. The reasons 
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Fig. 9.—Blood replacement at surgery was adequate in this case, though the patient was 
probably slightly overtransfused. The hematocrit level on the first postoperative day was 
higher than the preoperative value, but the reason for this is difficult to determine without 
plasma volume studies. There was a progressive decrease in red blood cell mass postoperatively, 
presumably related to the infection. The plasma volume remained relatively stable throughout. 


for this variation in the plasma volume are 
not always clear, but we know that it is 
influenced by the red blood cell mass, the 
state of hydration, and protein synthesis. 
The red blood cell volume is influenced by 
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PLASMA VOLUME STUDIES IN SURGICAL PATIENTS 


blood 


loss in the postoperative period (Tigs. 6, 


various factors, such as continued 
and 7) and increased red blood cell destruc- 
tion and/or decreased red blood cell pro- 
and 9). It 


to us that knowledge and understanding 


duction (ligs. 8, has seemed 
of these changes are of value in the post 
operative care of surgical patients, and we 
suspect that diminution in the blood volume 
oftener than is 


postoperatively — occurs 


recognized. It seems reasonable that sig- 
nificant blood volume deficits are undesira- 
ble, and if preoperative values are known 
then changes which may occur after sur- 


gery can be more readily recognized. 


Summary and Conclusions 


Both — radioactive-iodine-tagged human 
serum (RISA) 


dye (T-1824) are dependable methods of 


albumin and Evans blue 
determining plasma volume. 

There is considerabie variation in plasma 
volume of normal persons, even when it 
is expressed in terms of body weight. 

The plasma volume is usually lower in 
the depleted patient when it is based on the 
patient’s original weight, but in our expe- 
rience the plasma volume is actually above 
normal when expressed in terms of current 
body weight. 

The blood volumes of 40 surgical pa- 
tients with various degrees of weight loss 
were significantly lower than those of 20 
controls. This loss seems to be primarily 
in the red blood cell mass. 

The calculation of blood volume deficit 
in the chronically depleted surgical patient, 
by comparing the actual value with a “nor- 
mal” value as determined from the average 
of a group of such patients, is unphysio- 
logical and unreliable. 

The chief value of plasma and blood vol- 
the 


gical patient is to make serial measurements 


ume determinations in individual sur 
for the purpose of evaluating blood loss 
incurred as a result of sutgery and blood 
volume changes which may occur inthe 


postoperative period. 
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Editorials 
THE CHANGING PICTURE OF PLEURAL EMPYEMA 


ANY IMPORTANT changes can be ascribed to the chemotherapeutic drugs 

and antibiotics. Striking examples of these changes are found in the 
clinical picture of empyema, its incidence, pathogenesis, and treatment. In the 
short space of twelve years the frequency of empyema among admissions to the 
thoracic section of the New Haven Hospital has dropped from 16.7% to 2.4%, 
or approximately one-seventh of the earlier level. 

The increasing use of antibiotics in the treatment of pneumonia, even though 
frequently outside of a hospital and sometimes without radiological or bacterio- 
logic control, has sharply decreased the incidence of pneumococcal and_ strepto- 
coccal empyema. In very young infants staphylococcal pneumonia and empyema 
have come into a position of relative prominence. At the Royal Edinburgh Hos- 
pital for Sick Children, according to Macaulay, the staphylococcal form has in- 
creased from 39% to all pneumonias in 1929 to 55% in 1952. 

Secause more and more intrathoracic surgery is being performed, particularly 
pulmonary resections and esophageal surgery, postsurgical empyema has come to 
occupy a more important relative position. Careful surgical technique with 
attention to anatomical details, adequate postoperative suction drainage of the 
pleural cavity, endotracheal aspiration as required in the early convalescence, and 
the routine employment of antibiotics have all contributed to reduce the incidence 
of the postoperative empyema but have by no means abolished it. 

During the time when the over-all incidence of empyema has been so strik- 
ingly reduced, the relative frequency of chronic empyema and difficult therapeutic 
problems has been on the increase. Chronicity is favored by delays in diagnosis, 
incorrect use of antibiotics (the wrong drugs or the right drugs in the wrong 
way), and imperfect drainage. 

In contrast to the situation twenty-five years ago, acute empyema has passed 
almost out of the realm of surgical therapy. The ordinary case of pneumococcal 
or streptococcal empyema can be handled effectively by antibiotics applied sys- 
temically and topically, with simple thoracentesis for removal of the pleural exu- 
date. When the fluid is thick, with high fibrin and cell contents, the technique of 
enzymatic deébridement utilizing streptokinase or trypsin may be of great 
value. A definite exception to the conservative approach exists in’ staphy 
lococcal empyema during the first months of life. [experience with these cases 
indicates that early intercostal catheter suction drainage is safer than repeated 
thoracentesis; the incidence of spontaneous pneumothorax is great because of 
the necrotizing nature of the pneumonia, and tension pneumothorax is not 
uncommon. 

In cases of chronic empyema it is of primary importance to rule out specific 
or nonspecific diseases in the underlying lung. These include neoplasms, abscess, 


bronchiectasis, tuberculosis, and actinomycosis. When such are demonstrated, it 
From the Department of Surgery, Yale University School of Medicine, New Haven, Conn. 
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is usually feasible to effect a resection of the pulmonary disease, evacuation of 
the empyema, and decortication of the remaining ipsilateral lobes at a single 
operation. Fortunately a majority of chronic empyema cases are not complicated 
by significant parenchymal disease but result simply from imperfect management 
of the acute stage. This may involve delay in diagnosis, inappropriate antibiotics, 
or inadequate drainage. The required treatment is then thoracotomy, evacuation 
of the empyema, with excision of the inflammatory membrane preferably over 
both visceral and parietal pleural surfaces. 

Certain cases of subacute empyema may be benefited by this seemingly radical 
thoracotomy approach. Such is the case when encapsulation occurs early in 
inaccessible areas like the paramediastinal or in the depths of the interlobar 
fissures. The presence of a foreign body in post-traumatic empyema and _ the 
existence of a large bronchopleural fistula usually indicate a need for early 
thoracotomy. The pleural densities remaining in an infant who has been otherwise 
successfully treated for staphylococcal empyema should not be subjected to surgical 
excision, since there will ordinarily be a favorable although slow course of resorp- 
tion when the offending organism has been controlled. 

With the present-day advantages provided by a variety of antibiotics, reserves 
of blood, expert anesthesia, and a choice of several procedures for removing 
the pleural exudates, the mortality rates for acute and chronic empyema have 
been brought to very low levels. 

The basic principles in the management of empyema today are essentially 
those of two decades ago, even though the details of therapy have been substan- 
tially altered. These principles may be summarized as follows: 

(1) Karly evacuation of the pleural exudate by thoracentesis, or less commonly 
by catheter (closed) drainage; 

(2) Control of the pulmonary and pleural infection by appropriate anti- 
bioties, the choice io be dictated by sensitivity studies on the responsible organism 
whenever possible; 

(3) Restoration of the pulmonary ventilation function by natural resorption 
of the inflammatory residuals or their surgical removal in chronic cases. 

The dictum that empyema cannot be considered as adequately and perma- 
nently healed until the pleural cavity is obliterated is still true today regardless 
of the pathogenetic mechanism and the type of bacteria involved. 

Gustar EF. Linpskoc, M.D. 














THE RATIONALE OF ANTRECTOMY AND VAGOTOMY FOR DUODENAL ULCER 


ITHOUGH the basic cause of duodenal ulcer remains unknown, the inipor 

tance of gastric acidity is a generally accepted premise motivating the treat 
ment of this lesion. On this basis, in recent years, the surgical treatment of most 
cases of duodenal ulcer has consisted of more or less radical subtotal gastrectomy 
and of vagotomy combined with a drainage procedure. More recently some 
interest has been aroused by the favorable results following combined antrectomy 
and vagotomy in the treatment of this lesion. To date this procedure has been 
attended by diminished incidence of weight loss and anemia than in subtotal 
gastrectomy, less motility disturbances than in vagotomy and gastroenterostomy, 
and less marginal ulcers than in both procedures. 

I’xperience has shown that nothing short of total gastrectomy will completely 
prevent the occurrence of marginal ulcer. This, of course, is too radical a pro- 
cedure for a benign lesion. It seems feasible then that more consideration should 
be given to the relatively conservative procedure of combined antrectomy and 
vagotomy. 

The rationale of combined antrectomy and vagotomy is supported by both 
experimental and clinical data. 

It should be kept in mind that comparative experimental results do not 
necessarily apply to clinical results in humans. The stomach of the dog differs 
from that of the human in at least two respects. The dog does not develop 
duodenal ulcer unless it is experimentally produced. Furthermore, the antrum 
of the dog is well defined and is excluded by 25% distal gastrectomy. In the 
human, on the other hand, the antrum is not well defined and feathers out 
proximally. Therefore, in order to exclude most or all of the antrum a 50% 
distal gastrectomy is necessary in humans. Other than this, the stomach of the 
dog and the stomach of the human are so similar that comparative physiologic 
studies should be given consideration. 

There is experimental evidence in dogs that the stomach possesses an adequate 
intragastric-acid-regulating mechanism not necessarily dependent upon duodenal 
regurgitation. There is also evidence that the neutralizing capacity of the duode 
num in dogs in vivo is in excess of physiologic needs. 

If this applies in humans, what then breaks this regulating mechanism, 
permitting the occurrence of duodenal ulcer? This question remains unanswered. 

Because this question remains unanswered, the surgical treatment of duodenal 
ulcer seems resolved at present to attacking the secretion of gastric acid by 
partially or completely destroying the acid-secreting glands (as in subtotal gas- 
trectomy), the gastric antrum (as in antrectomy), the vagus nerves (as in vagot- 
omy), or a combination of these structures (as in combined antrectomy and 
vagotomy ). 

Dragstedt and others have established the importance of the vagus nerves in 
the pathogenesis of duodenal ulcer. Probably the term “adequate” rather than 
“total” vagotomy should be used, since it is a fair estimate that only 60% to 
80% of vagotomies are complete. In an appreciable number of cases vagus fibers 
traverse the esophageal musculature and accompany the vascular plexus. It is 
evident then that the only assurance of total vagotomy in all cases is transection 
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of the esophagus. The magnitude and risk of this procedure precludes its 
advisability for a benign lesion. Despite the occurrence of an appreciable number 
of incomplete vagotomies, the occurrence of marginal ulcer following vagotomy 
and gastroenterostomy has not been excessive. This suggests that incomplete 
vagotomy of both vagus nerves has some value. The division of one vagus nerve 
has been previously proved to be of little or no value. With this in mind, several 
clinical surgeons have successfully minimized the motility disturbances accom- 
panying total vagotomy by adopting combined subtotal vagotomy of both vagus 
nerves and antrectomy. 

A method of subtotal vagotomy has been effected by means of stripping the 
lesser curvature of the stomach to a point as near the cardioesophageal junction 
as technically possible. A mass ligation of the fibers of both vagus nerves ac- 
cumulating between the lesser curvature and the left gastric artery is made at 
this point. Since this amounts to a subtotal gastric neurectomy, it is possible that 
some surgeons routinely accomplish this in performing gastric resections. Those 
who isolate the left gastric artery and ligate it low without including the vagus 
nerve fibers do not accomplish this. 

The over-all results, to date, seem somewhat better with this method than 
with total vagotomy. The incidence of marginal ulcer so far, however, has been 
slightly less when total vagotomy was used. Since marginal ulcer is a facet only 
of postoperative duodenal ulcer morbidity, subtotal vagotomy of this type 
probably should not be condemned for this reason alone. 

There is also much to support the importance of the antrum. The secretin- 
like acid-stimulating factor is largely in the gastric antrum and without it fundic 
secretion of acid is reduced. Walters reports that in his experience from 72% 
to 75% of duodenal ulcer cases have obtained a relative achlorhydria following 
Billroth IT or Polya procedures. This is in contrast to 12% who obtain it follow- 
ing a gastroenterostomy, and 34% to 36% when a vagotomy and gastroenterostomy 
are done simultaneously. 

Antrectomy in dogs has produced a marked reduction of alcohol-stimulated 
gastric acidity. 

Stomal ulcers following exclusion operations have been cured by secondary 
surgery removing the antrum. 

The recent antral pressure theory seems clinically untenable in some cases for 
two reasons. One is that it is difficult to conceive of a consistently significant 
antral pressure, even with the antral pouch closed by suture and with spasmodic 
pyloric contraction, except in cases of obstructing duodenal ulcer, preventing 
adequate drainage through the duodenum. Second, stomal and recurrent duodenal 
ulcers following so-called complete vagotomy with negative insulin tests and 
well-placed gastroenterostomy without excessively large stomas or pyloroplasty 
have been cured by subsequent conservative gastrectomy including the antrum. 
It would seem that no more than normal physiologic pressure obtains in these 
cases. 

Those who have adopted vagotomy and antrectomy in the surgical treatment 
of duodenal ulcer have used both the Billroth T and the Billroth IT type of anasto- 
moses. At present, some report better results with a Polya or Billroth II type of 
procedure, others favor the Billroth I procedure. 

Present experience does not seem to justify condemnation of cither one of 
these methods. However, certain objections do condemn overenthusiasm for the 
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Billroth I procedure. It is true that in dogs the duodenum is more resistant to 
acid than is the jejunum. This is probably true in humans, although there is 
no proof. However, duodenal neutralization of the potential ulcer area in the 
anastomosed duodenum is inconsistent because of only spasmodic duodenal 
regurgitation, whereas the jejunal stoma in Billroth II and Polya procedures is 
consistently bathed with alkaline duodenal juices. This is consistent with the 
findings of Walters and other investigators of relative achlorhydria in 72% to 
75% of cases after Billroth II or Polya operations, and in only 40% of cases after 
3illroth I operations for duodenal ulcer. 

Theoretically, fat digestion should be aided by food passing through the 
duodenum. However, there is little or no clinical evidence of disturbing fat 
indigestion following antrectomy of the Polya or Billroth IT types. 

Although duodenal ulcers may occur in bizarre locations, most ulcers occur 
in a more or less constant location on the anterior wall. Anatomically, in an 
ulcer-forming patient, the original set-up is replaced with the usual Billroth | 
procedure. Therefore, gastric contents following the magenstrasse again strike 
the duodenum in the relatively identical preoperative ulcer location unless the 
anastomosis is constructed to prevent this. This location is the site where most 
recurrent ulcers form after this operation. These factors also obtain with 
pyloroplasty. 

l‘urthermore, the operation is technically not feasible in cases in which the 
duodenum is unduly friable. In a significant number of cases it implies the useless 
and risk-increasing resection of the ulcer, which is unnecessary in the Polya or 
the Billroth II procedure. 

Current results suggest that mortality is no greater following modified antrec- 
tomy of the anterior Polya type without the unnecessary removal of the duodenal 
ulcer than following vagotomy and a drainage procedure. This is a less mutilating 
procedure than the more radical subtotal gastrectomy. 

Considering the over-all aspect of the surgical treatment of duodenal ulcer 
with respect to marginal ulcer, the crux of the problem seems to rest in the 
following inescapable facts. Marginal ulcers following vagotomy and_ gastro- 
enterostomy have been cured by subsequent hemigastrectomy. On the other hand, 
marginal ulcers following gastrectomy have been cured by subsequent vagotomy. 
It seems, therefore, that in one case the hormonal factor is predominant, and 
in the other vagal factor is predominant. Unfortunately, no accurate method has 
been devised to select these cases preoperatively. 

‘rom a practical standpoint, then, and if one accepts the dual concept of 
nervous and hormonal gastric acid secretory elements, until preoperative selection 
of cases can be made, it seems that conservative antral gastrectomy (hemigastrec- 
tomy) combined with some form of vagotomy of both vagus nerves constitutes 
a procedure involving minimal anatomic and physiologic mutilation consistent 
with optimal results. 

Further time must elapse to permit comparative reports. Until then a definitive 
appraisal of the surgical treatment of duodenal ulcer should be regarded with 
caution. 

G. ArRNoLD Stevens, M.D. 








THE REGIONAL LYMPHATICS IN THE SURGICAL TREATMENT OF CANCER 


HI CONCEPT of treatment of cancer by radical resection with inclusion of 

the regional lymphatics stems from the thesis that carcinoma begins as a 
local disease and extends progressively into neighboring and distant areas 
chiefly by way of the lymphatics. Much of the credit for proving the soundness 
of this method of therapy goes to Halsted and Willy Meyer for their work in 
the field of mammary cancer and to Miles for his contributions in the field of 
cancer of the rectum. The mass of evidence which has accumulated since their 
pioneer work has so completely established the validity of this principle of therapy 
that its soundness is no longer open to question. 

Less well appreciated is the importance of an intimate knowledge of the details 
of the anatomy of the lymphatics as a prerequisite for the proper performance 
of radical cancer surgery. Without this background of preparation, the surgeon 
may extend the limits of excision far beyond the requirements of the particular 
situation, yet fail to include the very nodes upon which the success or failure of 
the operation depends. There is a tendency to regard the pattern of arrangement 
of the lymph nodes and vessels as being so inconsistent that attempts at their 
excision must necessarily be haphazard. The facts of the matter are quite the 
opposite as shown by the French school of anatomists of a half century ago who, 
by putting together the scattered bits of knowledge concerning the lymphatic 
system, demonstrated that the lymph nodes and vessels have a constancy of 
pattern which approaches that of the arteries and veins. One has only to acquaint 
himself with Rouviére’s classical work “Anatomie des Lymphatiques” to gain 
a realization of the great fund of detailed information which is available for 
everyday use to the surgeon, particularly information concerning the exact loca- 
tions of the various groups of nodes and their relationships to the viscera which 
are commonly involved with cancer. A reprinting of Tobias’ excellent translation 
of this compendium would be of inestimable value to English-speaking surgeons.! 

Since the regional lymphatic dissection plays a major role in the success of the 
cancer operation, there should be a common understanding of what is implied 
by the term “regional lymphatics.” A good working definition is that it includes 
the several echelons of lymph vessels and nodes which receive lymph from a 
part such as the lung or a segment of the colon, and which are accessible for 
excision. The number of echelons which can be removed in continuity in a given 
region has a direct bearing on the results of surgical treatment. The greater 
the number of echelons the surgeon is able to remove together with the primary 
site of involvement the better should be the prognosis, assuming that the dissec- 
tion begins peripherally and works toward the primary lesion to avoid dissemi- 
nation during the operative manipulation. It is by the resection of nodes several 
echelons beyond the farthest outposts of grossly evident cancer that the surgeon 
has the best chance to totally encompass the lesion. As_ surgical techniques 


improve, “regions” are extended; and it is here that hope lies for improvement 
in results so long as the principal method for treatment of cancer remains 
surgical. A few years ago the operation for the treatment of bronchogenic 
carcinoma consisted of simple amputation of the lung with the inclusion of no 
more than the hilar nodes. Today, improved techniques make it possible to in- 
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clude the mediastinal nodes in the uppermost regions of the thorax in continuity 
with the lung, thus giving radical pneumonectomy the status of a cancer operation. 
So it has been with cancer of the breast and cancer of the large bowel and rectum, 
in which improvement in surgical treatment has been and continues to be chiefly 
through the inclusion of additional stations of nodes. 

Extensive resection and thorough-planned resection are not synonymous terms. 
One may dissect out the lymphatics over a wide area, yet fail to remove critical 
nodes which, because of their obscured position, are not readily detected. For 
example the nodes which lie concealed between the duodenum and the lower 
pole of the right kidney are frequently not included in radical resections of the 
ascending colon, although they are in the direct line of lymphatic drainage. In 
the same way, the critical nodes at the junction of the infericr mesenteric and 
lienal veins are usually not included in radical resections of the descending 
colon, although their removal should be part of a well-planned resection. 

One of the obstacles to thorough regional lymphatic excision is the difficulty of 
recognizing nodes due to their close resemblance in color and consistency to the 
iissues in which they lie. This difficulty may be lessened by the use of a simple 
method of vital staining of the lymph nodes and vessels during the course of 
cancer operations.* Direct sky-blue dye, 4%, is injected into the tissues near the 
primary lesion, and within a few minutes it is taken up by the regional lymphatics, 
giving them a distinctive blue color which is easily visualized even in thick layers 
of adipose tissue. The procedure is useful in abdominal and thoracic operations, 
not only for the identification of individual nodes but also for the mapping of 
the general direction of lymph flow from areas affected with cancer, 

The nature of cancer being what it is, the results of radical excision must be 
unpredictable for the individual case owing to factors beyond the control of the 
surgeon. Such factors as increased permeability of lymphatic capillaries to cancer 
cells, little understood metabolic factors which favor the growth of cancer, and 
situations in which the primary echelons of nodes are inaccessible for resection 
will at times impose insurmountable obstacles to successful treatment, even with 
the very earliest possible diagnosis. However, with due allowance for such 
limitations, much is to be accomplished by radical treatment in well-selected 
cases, provided that the surgeon performs the dissection with careful, pains- 
taking thoroughness guided by an intimate knowledge of the detailed anatomical 
arrangement of the lymphatics, and provided that he is mindful of the admonition 
of Halsted that “the slightest inattention to detail may sacrifice his patient to 
the disease.” 


Josep A. WEINBERG, M.D. 
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Case Reports 
PHEOCHROMOBLASTOMA 


ROBERT C. KIMBERLY, M.D., Baltimore 


HILE pheochromocytomata are being 

reported with increasing frequency, 
the incidence of pheochromoblastoma, the 
malignant form, is infrequent enough to 
justify reporting the present case. 

A 46-year-old white man was admitted to this 
hospital on June 4, 1954, complaining of headache 
and partial blindness. He had had two previous 
admissions to this hospital. The first was in June, 
1935, for an appendectomy when his blood pressure 
was recorded as 120/70, and the second was in 
September, 1950, for a hemorrhoidectomy when his 
blood pressure was recorded as 130/80 on admission 
( Pentothal) 
for a hemorrhoidectomy. He 


and 160/100 while under thiopental 
anesthesia was a 
patient in the Union Memorial Hospital, Baltimore, 
in 1946 for a spinal fusion for ruptured interver- 
tebral disc between the 4th and 5th lumbar ver- 
tebrae. His blood that 
recorded as 170/80. 


He was admitted to Mercy Hospital, Baltimore, 


pressure at time was 


cn May 15, 1954, with the same complaints as on 
admission to this hospital three weeks later. During 
his stay of 11 days in Meicy Hospital his blood 
pressure varied from 240 to 150 systolic, and from 
150 to 80 diastolic. The eyegrounds showed Grade 
2 hypertensive retinopathy. 

On admission to this hospital the blood pressure 
was 240/140. 


a specific gravity of 1.010. The blood urea nitrogen 


Urinalysis showed 4+- albumin with 
was 21.5 mg. per 100 cc. The phentolamine (Regi- 
tine) test, on June 10, showed a drop in blood 
pressure from 242/160 to 210/140 thirty minutes 
after 
Intravenous urogram revealed a mass above the 


intramuscular injection of | phentolamine. 
right kidney depressing the kidney but not rotating 
it (Fig. 1). 

During the first 16 days of his hospital stay, the 
patient’s systolic pressure varied between 260 and 
200, and the diastolic pressure between 160 and 100. 
On June 15 the PSP test showed 38.5% excretion 
in two hours, and on June 23 it 60% 
It was thought that the 


showed 
excretion in two hours. 
patient had a 
adrenal, and an attempt at removal was undertaken 


Submitted for publication Feb. 23, 1956. 


pheochromocytoma of the right 


From the Surgical Service of the Anne Arundel 
General Hospital, Annapolis, Md. 





Fig. 1. 
ot the right kidney by the tumor. 


Intravenous urogram showing depression 


on June 24. A transverse abdominal incision was 
made somewhat more to the right than to the left. 
The abdomen was opened, the ascending colon and 
the duodenum were retracted to the left, and a 
large rounded mass could be felt above the right 


Many 


varying sizes were seen in the liver. 


kidney in the region of the right adrenal. 
nodules of 
When the posterior peritoneum was incised, the 
tumor was found to be soft, but not fluctuant, and 
enclosed in a capsule distinct from the right kidney, 
the kidney being displaced caudally. There were 
many vessels entering the tumor superiorly and 
medially, some of the vessels entering the medial 
surface being branches or tributaries of the renal 
vessels. A hole accidentally made in the renal vein 
in the course of the dissection caused profuse bleed- 
ing. The abdominal incision was enlarged down- 
ward, the tumor was quickly removed, and the hole 
was closed with a row of silver clips. There was 
profuse and generalized bleeding from the retro- 
peritoneal bed of the tumor, but this was controlled 
with ligatures. 

The tumor measured 14.5108 em., the surface 
being nodular and reddish-gray (Fig. 2). Typical 
microscopic section is shown in Figure 3. 

The patient’s immediate postoperative course was 
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Fig. 2.—Postoperative appearance of the tumor. 





Fig. 3.- 


Microscopic section of the tumor. 


uneventful, and he was discharged on the ninth 
postoperative day, with blood pressure recording of 
170/100. He was able to return to work, his blood 
pressure being fairly well controlled with rauwolfia 
(Raudixin) and hydralazine (Apresoline). 

In April, 1955, he began to complain of rather 
severe back pain, which gradually became worse 
and could not be controlled with codeine. On July 
5 he was readmitted to this hospital, complaining of 
pain in the dorsal region of his back and both 
shoulders. His blood pressure was 190/110. X-rays 
revealed some degenerative changes in the dorsai 
spine and a large destructive lesion of the left 5th 
rib, posteriorly. A course of deep x-ray therapy 
was given without benefit, and the patient was dis- 
charged unimproved on July 23. 

The patient continued his downhill course, was 
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readmitted, on Nov. 6, in a coma, and died the 
same day. His blood pressure on his final admission 
was 160/100. Autopsy revealed a massive hemor- 


rhage into the left cerebral ventricle, metastatic 
pheochromoblastoma to liver, hepatic hilar nodes, 
lungs, and left 5th rib (Fig. 4). The heart was 





Fig. 4.—Appearance of the metastasis to the left 
5th rib shortly before death. 
enlarged, and there was generalized arteriosclerosis. 
The right kidney weighed 115 gm. as compared 
with 240 gm. for the left kidney. The right kidney 
shows considerable fibrosis. Microscopic examina- 
tion of the metastases shows cells closely resembling 
cells of the adrenal medulla. 


Comment 


It would appear that the metastases from 
this tumor exhibited a vasopressor effect 
similar to that of the original tumor, result- 
ing in persistent hypertension and death by 
cerebral hemorrhage. 


Summary 


The clinical course of a patient with 


pheochromoblastoma from first diagnosis 


to postmortem examination is presented. 
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TRAUMATIC RUPTURE OF THE GALL 
OF THE ABDOMINAL WALL 


P. A. KNEPPER, M.D. 

R. V. RIDDELL, M.D. 

and 

J. R. McDANIEL, M.D., St. Joseph, Mo. 


RAUMATIC rupture of the gall blad- 

der without a penetrating wound of 
the abdominal wall is considered to be a 
very rare condition. The literature is some- 
what confusing on the incidence. Rupture 
of a normal 
of the 


The physiological distention of 


gall bladder without rupture 
unusual. 
the gall 


bladder following a meal has been suggested 


liver must be even more 


as a possible predisposing cause. The pres- 
ent high incidence of automobile accidents 
would lead a physician to believe that the 
injury may go undiagnosed. This is espe- 
cially true when there are other injuries 
of the body of major proportions. 

the gall bladder, 
unless treated surgically, is uniformly fatal. 


Traumatic rupture of 
The literature in the past has references to 
aspirations of the abdominal cavity as a 
method of treating intraperitoneal collec- 
bile. 


considered to be 


tions of However, these were 


gen 
erally from traumatic 
rupture of the liver and were not verified at 
laparotomy. The condition is seldom diag- 
nosed preoperatively and is usually con- 
sidered to be a ruptured viscus. 
Traumatic rupture of the viscera within 
the 
spleen, is much more frequent than that 
of the gall bladder. 
well protected beneath the costal margin, 


the abdomen, especially of liver or 


The gall bladder is 


and an almost direct blow would be neces 
sary to cause its injury and avoid the other 
contents of the abdominal cavity and im 
mediate area. 

Submitted for publication Jan. 6, 1956. 

From the Surgical Service (Dy. Knepper and Dr. 
McDaniel) and the Department of Pathology (Dr. 
Riddell), Thompson, Brumm & Knepper Clinic, 902 
Edmond Street, St. Joseph, Mo. 


BLADDER WITHOUT A PENETRATING WOUND 


We wish to report a case of traumatic 
rupture of the gall bladder without serious 
injury to the liver or a penetrating wound 
of the abdominal wall, in which the patient 
made a complete recovery following a sur- 
gical removal of the injured gall bladder. 

A white man, admitted to the 
Missouri Methodist Hospital on May 4, 1954. The 


history was that on the previous evening, at 11 


age 35, was 


p.m. the car that he was driving accidentally turned 
over, and he was injured. He was taken to a nearby 
hospital and examined, but he was thought not to 
be seriously injured by the attending physician. He 
was transferred at 7:30 a.m. the following day to 
the Missouri Methodist Hospital. 

Examination revealed the patient to be a white 
man, age 35, height 70 in. (178 cm.), weight 220 
Ib. (100 ke.), 


groaning. There was ecchymosis of the left supra- 


who was acutely ill, moaning and 


orbital area and tenderness over the entire chest. 
The house officer who saw the patient on admission 
Blood 
pressure was 170/80, pulse 100, temperature 99 F. 

X-rays oft the 


made no note of the abdominal findings. 


chest showed a fracture of the 


anterior end of the right 9th and 10th ribs, ™% inch 
(1.27 


Scout 


cm.) from their costochondral junction. 


film of the abdomen was negative as was 
that of the dorsal spine, lumbar spine, and _ pelvis 
Hemoglobin was 14 gm. per 100 cc., or 93%; color 
index 0.98; erythrocytes 4,710,000; white blood cell 


14,100. 


negative for sugar and albumin; 4 to 7 pus 


count Specific gravity of the urine 
1.027 ; 


cells per high-powered field. 


was 


VDRL was negative 
10 a.m 
on May 4, the day of admission, for the first time 


The patient was seen in consultation at 


Our diagnosis was that of a ruptured viscus, prob- 
ably the spleen or liver. Our opinion was based on 


the generalized tenderness and rigidity of the 


abdomen without a definite localization. The pulse 


had elevated to 140 beats per minute. A repeat 
blood cell count showed a loss of almost 1,000,000 
red blood cells. At 5:30 p.m. on May 4, a lap- 
arotomy was done through a transverse incision 


of the upper abdomen. Upon entering the peritoneal 
hile 


entire contents were bile-stained. 


cavity free gushed from the wound and the 


Careful explora- 
tion of the abdomen revealed no demonstrable 
injury other than a vertical tear 3 cm. in length 
in the peritoneal surface of the midportion of the 


gall bladder. The 


viewed and found to be normal 


common duct was carefully 


There was a slight 
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contusion of the liver on the lateral side of the gall 
bladder, but no bleeding was encountered from this 
area and no surgical attention was necessary. The 
gall bladder was not avulsed from the liver bed. 
It was removed, ligating the cystic duct and the 
cystic artery separately. The common bile duct was 
again visualized and found to be normal in size, 
and it did not appear to be injured. One Penrose 
drain was left in Morrison’s pouch and one in the 
hilus of the liver, and the abdomen was closed in 
layers. 


Fig. 2.—Photograph of 


the ruptured gall bladder. 


Pathological report was that of a specimen con- 
sisting of a gall bladder 7 cm. in length and show- 
ing a linear rupture in the fundus 3 cm. long, with 
dusky-red edges. The mucosa was thick and 
hyperemic, and a small amount of thick bile was 
present. Microscopic sections of the gall bladder 
at the point of tear showed marked hemorrhagic 


infiltration, with an accompanying inflammatory 
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Fig. 1—Photograph of 
the steering wheel of the 
car shows an accessory 
knob on the wheel which 
is believed to be the direct 
cause of this rupture of 
a nondiseased gall blad- 
der. 


reaction, The pathological diagnosis was traumatic 
rupture of the gall bladder. 

The patient made an uneventful convalescence 
following the surgical removal of the gall bladder 
and was discharged on May 15. 

The patient was observed for one month follow- 
ing his discharge from the hospital. Routine 
complete gastrointestinal x-rays were all normal. 
Skeletal x-rays also were repeated and found to be 
normal. A recent examination of the patient. re- 
vealed that he has suffered no permanent disability 





as a result of the injury, and at the present time 
he has no complaints. 


Conclusion 
Traumatic rupture of the gall bladder 
should be treated by surgical removal of 
same. A laparotomy will probably be neces- 
sary to confirm the diagnosis. 
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lhe following discussion of the paper entitled “Duodenostomy : 


DISCUSSION 


Dr. Jorn W. Baker, Seattle: I did not have 
the opportunity to read but am glad to discuss 
this well-presented paper by Dr. McEachern and 
associates. 

We have resorted to duodenostomy in 2 of 278 
primary gastric resections for duodenal ulcer. | 
certainly agree that duodenostomy is a_ priceless 
retreat from a lost battle in surgical judgment. 
However, it is just that. It will remain a second- 
best procedure. As Dr. H. Rocke Robertson has 
just pointed out in the last (Nov., 1955) issue of 
Surgery, Gynecology and Obstetrics, it can become 
complicated by the tube pulling part way out, 
failure to heal, and persisting fistula. He cites a 
case in which an anastomotic ulcer developed and 
hemorrhaged in the immediate postoperative 
period, probably on the basis of loss of the pro- 
tective alkaline secretions of bile and pancreatic 
juice which failed to bathe the healing stoma. 





Imperfections in closing the deformed duodenum 
remain the cause for greater mortality in resec- 
tion for duodenal ulcer, as contrasted with gastric 
ulcer. It is our belief that one should explore and 
decide first whether resection of the ulcer can be 


OMISSIONS 


A Method of Management 
of the Difficult Duodenal Stump in Certain Cases of Partial Gastrectomy for Duodenal Ulcer,” 
by Drs. C. G. McEachern, R. E. 
the article was published in the ArcHivEs (June, 1956 pp. 942-947). 


Sullivan, and J. E. Arata, was omitted through error when 


accomplished without violating the integrity of the 
pancreas and, if not, then to carefully avoid dis- 
turbing the ulcer or its scar. This does not pre- 
clude gastric resection which fulfills the physio- 
logic requirement for ulcer control. 

Briefly, the method we prefer—although it is not 
original with us—is [Slide] to transect the duode- 
num distal to the pylorus but protecting the scar 
posteriorly. A frozen section is made from the 
posterior distal end of the specimen to prove 
duodenal mucosa and to insure for the record that 
all the antrum has been removed. Fine interrupted 
silk is then used to approximate the seromuscular 
layer of the anterior duodenal wall to the thickened 
pancreatic capsule and to the ulcer margin. The 
mucosal edge is thereby inverted without suture. 
This closure is then reinforced by the duodenocolic 
omentum. 

In 122 ulcers handled this way, there was only 
one suspected leak and this was not fatal. 
Duodenostomy was used in the two cases in which 
we had burned our bridges but still could not 
satisfactorily close the stump. 

1 appreciate the privilege of discussing this 
paper on a very practical subject. 


The following discussion of the paper entitled “Acute Hemorrhagic Pancreatitis Following 


Biliary-Tract Surgical Procedures,” by Drs. Willis G. Diffenbaugh and E. 


Lee Strohl, was 


omitted through error when the article was published in the ArcHIves (June, 1956, pp. 931-941). 


Dr. Jorn W. Baker, Seattle: In the past 10 
years, 11 cases of postoperative acute pancreatitis 
have been recognized in patients of the Mason 
Clinic; 5 of these followed surgery on the biliary 
tract, and 3 of these 5 were fatal. 

Since the long-arm T-tube was not used in any 
of these, the pancreatitis that ensued cannot be 
accredited to it. We use the long-arm T-tube 
but rarely, as when sphincterotomy is done. 

It is certainly conceivable that the tube which 
partially, or completely, obstructs the opening of 
the pancreatic duct, at a time when biliary and 
pancreatic-duct pressures may be altered with 
cholecystectomy, pre- and postoperative narcotic 
administration, and postoperative alterations in the 
diet, could create a combination leading to acute 
edematous or hemorrhagic pancreatitis. 

Whether these cases of fatal pancreatitis derive 


from edematous obstruction created by the trauma 


of inserting the tube, the mere presence of the 
tube creating an obstruction, or whether, in addi- 
tion, damage to the blood supply of the pancreas 
is also necessary has not in my opinion been ade- 
quately answered. The work of Popper and as- 
sociates, published in Surgery, Gynecology and 
Obstetrics in 1948, is pertinent to this question. 
They produced experimental pancreatic edema by 
ligating the main pancreatic duct and simulta- 
neously stimulating the pancreas by large doses 
of intravenous secretin. They could then convert 
this pancreatic edema into hemorrhagic necrosis by 
temporarily occluding the main pancreatic artery— 
but not by other means, such as using larger doses 
of secretin, or by blocking the lymphatic drainage, 
or by temporarily clamping the portal vein. Thus, 
one wonders if local vasomotor changes could be 
a contributing factor. Progressive postoperative 
thrombosis of the regional arteries could be an- 
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other factor. Certainly we know by animal experi- 
ments that the degree of increased pressures in the 
obstructed duct can be a deciding factor between 
edematous and hemorrhagic pancreatitis. 

If the long T-tube is the single responsible 
factor in these cases presented, it then would seem 
to have to be on the basis of obstructing the 
opening of the duct of Wirsung when there is no 
communicating duct of Santorini to by-pass the 
pancreatic pressure. 
surgeons use the T-tube 
existing 


A number of long 


whenever sphincterotomy is done for 
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pancreatitis. I recall no report of its use having 
converted such a procedure into a fatal hemor- 
rhagic phase. 

I hope Dr. Strohl’s report will make us more 
conscious of this hazard when we are forced into 
such extensive manipulation as open duodenotomy, 
sphincterotomy, and the use of the long T-tube. 
Also, when a fatality does occur, we should pay 
more careful attention at autopsy to the details 
of the ductal system and the state of the arterial 
blood supply. Accumulated information is lacking 
in these details. 











